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The irieetinjr was called to order by President Britton at KUf) a. in. 
PaESiDKNT Britton: The first paper to he presented is by Mr. K. 
i). Sanderson, Durham, N. IL, on “The Relation of Temperature to 
till' Lrowth of Insects. “ 

the relation of temperature to the growth 
OF insects 

By E. Dwjuht Sanderson', Durham. X. H. 

M the Chicago meeting of this association in 1907 the writer showed 
that upon purely theoretieal grounds there could be no uniform* 
‘‘'■'•mnulation of temperature or “thermal constant” for the various 
‘'^t.-i-es of insect growth, but that the relation of temperature to growth 
Itlienoiiiena was probably dilTerent for each species and might he 
'■^pressed by a curve, the abscissas of which rch)resent degrees of term 
m-dUm and the ordinates represent the time factor. The importance 
'd considering the so-called law of the velocity of chemical reaction as 
III ucneod hy temperature was pointed out and it was shown that the 
"City of reaction varies at different temperatures. It was shown 
><ith the so-callcd thennal constant and coefficient of velocity 
^lutse as the temperature is lowered from the optimum of the 
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ij'i'owtli, it th 0 r 6 be no tlioruiRl oonstont” {physioloQicol cousioi^t 
.M< n'iam) as far as a mere accumulation of temperatures is con- 
. , and if the yelocily of reaction varies according to the ranite 
ti'm])eratures ; what tlieii is the relation of temperature to tlie 
pli, iiomena of insect growth and how may we express it in numerical 

}.niis ? 

Tit answer this question we must first have fads and then seek an 
, xplaiuition. During the past year we have reared different staires 
111 M'veral insects at fairly constant temperatures. Ijarge numbers 
d' inost of the insects have been employed so as to seeun^ fairly 
;ir.Mirate averages. Ordinary bacteriological incubators were used for 
Mepmdures of 80° and 90°F. An un-ieed refrigerator maiutained 
;j fairly constant temperature of about 6;3°F. in winter and 70°F. in 



Relation of temperature to the period of inoubation of og^s. 
tig. -S. huproctis chri/KOrrhaa, Fig. 9. >SVo/oV/ r^V rop/f/. original. 


siiimiier. A constant temperature appaj-atus in Avhich the cold from 
fill ir(‘ chamber was balanced by the heat from a gas jet and controlled 
i>y an electric thermostat gave close to 60°F, and an ordinary re frig* 
'■nitor was iced so as to maintain approximately 50°F. The details 
“f I lie work involving a large amount of labor were carried on by 
and .Mrs. C. F. Jackson, to whom the writer is greatly indebted 
b'l’ the results. 

kkily an outline of the results will now be given, the details of the 
'^priiments being published later. The pupm of Malacosoma aoim- 
figure 7, were transferred to six different temperatures upon 
Fipation and the emergence of the moths noted. At from 16° to 
. they emerged in the time shown by the curve, but at 10 ° and 
f '. all died. It will be noted that from 20° to 30°C. the coefficient 
f locity is practically 2 , while below 20 ° it increases very rapidly. 
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This will be seen to be generally true for the insects cited, as it l:as 
been found for most animals and plants so far studied which live at 
normal temperatures/ 



Fig. 10, Relation of temperature to egg and pupal periods of 
molitor (original). 


The eggs of the brown-tail moth, Euproclis ckrifsorrliGea, were placed 
at the same temperatures and their curve is shown in figure 8. Tliey 
also failed to hatch at 10^ and 12°C. and also at 82”C.,. showing Ihiit 
&e latter is above the optimum for a constant temperature. In tliis 

'The roeffioient or index of the velocity or rate of growth or activity is 
usually expressed in terms of tlie difference betw^een two temperatures lO'C. 

apart, and is expressed by the formula , m which the i-* 

is the rate of activity or time of growth at the given temperature, T„. To 
determine the coefficient between any given temperatures with given rates 

have the formula at T^ ^ is the difference in tern- 

perature between the two points. Thus if the pupa transforms in twenty (lay< 
at 20°C. and in ten days at 30°C. the coefficient of velocity is 




Fijir. 11. Relation of temperatvire to incnlaition of of Lf'ptiiiotai'sa de( emlhicafn. A, I'rnni authoi’’s data; 

from Girault (Ohio, 1908); C, from Girault and Rosenfehl, Cosugia. 19UG (original). 
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case the coefficient of velocity is greater, bein" about 3 between li; 
and 21 °C. and alwint 2.2 between 21 and 26®C. 

The ejfj(s of Sarnia cecropia also failed to hatch at the low tcmpeiii. 
tures, but hatched at 32” C. thou^rh the latter temperature is seen tn 
be above the optimum from the fact that the time did not decivusH 
abov(‘ 26” C, See fif,uire f). 

The e^'^^s and ])upa‘ of Tenehrio molito7’ were handled in the sain<- 
manner. The larva* have also been used, but as yet we have ii'i 
definite results, owin^^ to difficulty in rearinj^r them under the arii- 
ficial conditions. The eg^s and pni>:[‘ 

10"^ 20^ 30^ C- ^ ^ 

both failed to transform at 9” or 
10°C. though they did so at 12 
showing that the minimum tenipio'- 
ature for growth is slightly below tlir 
latter temperature. The curves, tiir- 
lire 10, for the egg and pupa are of 
interest as they are based on a larj:i^ 
number of individuals and show a 
similarity wliieli is to be observed in 
other species, indicating that the 
and pupa^ where they exist under 
similar conditions are similarly af- 
fected by temperature, while the ae- 
l.ive larva* is much more quickly in 
rtueneed by changes of temperatun-. 

The eggs of Lepiinotarsa dcreuiUih 
cat a were similarly studied and the 
re.sults are shown in figure 11. Tin* 
time at 12”C. is questioned because of 
inaccuracy in the records. The major portion of the curve is of in 
ttu'est when compared with the work of Giraidt and Rosenfebi in 
i^iieh the time of incubation was determined in Georgia and Ohio 
under natural conditions, using the average mean daily temporal nre 
for the period. It will be noted that the curves between 23.5” anil 
28”C. are very similar, but that in Georgia the time is prolonged fit 
29 while in our incubators it continued to shorten up to 32.5 ‘C. 
This may possibly be due to dryness of the atmosphere in Georgia at 
the time of the observations, of which wc have no records. It is 
known that lack of moisture at high temperatures very quickly lowi-rs 
the optimum for development. In our own work we have not used 
apparatus by which we could maintain a constant degree o£ moisture, 
but vessels of water have been placed in the incubators and fairly 


Fig. 12. Relation of tempera- 
ture to life cycle of Culej- ptincnii 
according to data of Kerschbau- 
mer (original). 
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conditions, record of wliich ^ve 
JiHve been maintained. In exact 
.,,k to determine the effect of teniper- 
• I IV the moisture conditions should he 
.,.ri>tant. as witli many species tltc uiois- 
nii-i* iuHuence is as much or more impor* 
Tiiiif than that of temperature in determin- 
iiiLT ilic optimum for development. 

Similar observations on the time of 
of the eggs of Malaco.soina <n>u ri- 
.tnHi. the time of emergence of the cater- 
[lilhii's of the brown-tail moth from their 
winter nests, the hatching of eggs of the 
iivpsy luotli. and the pupal stage of ^^^nnia 
fM /V'/nn, Pttpilio asfo-ivfi and Ppargyrcus 
lHnnis, have been or are now being made, 
hut (MMiiot b(' summarized at present. 

other data is at hand, however, show- 
iiiir the same facts. Thus Kej'sc]i])aumcr 
I m has given data from which the curve 
I'oi- tlm lib; (no-le of Cuh.r pipirus as in- 
tliieiieed by temperature has been plotted 
Oigtire 12), and Regcncr (21) and Rat/e- 
I'lirg (20) have shown the same for the 
<litreiTiit stages of DcmJroUmns pirn, 
^!l<>\vn in figure 13. One of tlie most caro- 
iii! studie.s of the relation of both temper- 
iOiire and moisture to the development of 
oi insect is a recent one of 'Hennings (0) 
Tohiicus tppographus Linn. Hen- 
nings reared all stages and secured tlie 
'■‘'uijjlcte life cycle of this species at four 
temperatures with 55% and 96% 
"loisturc. Figure U shows the curves 
plotted from his data and sliows grapli- 
I'-ally the effect of moisture as related to 
•|i{n‘iature for the species. Hennings 
out that no thermal constant for 
hi- development of the species, which sev- 
Luropcan students of forest insects 
‘‘I'l endeavored to determine, could pos- 
'^xist as at 2L°C. there would be an 
‘'"““■"'hation of 624° when at 14°C, it 
amount to 1400.° 

activities of insect life as related 
'Operature show similar curves, one 



Fig, 13. Relation of tem- 
perature to development of 
pi in, from data 
quoted by Bachmetjew ; egg, 
pupa and larva from ^ge- 
net, I860; larva plus pupa 
from Ratzeburg, 1839 (origi- 
nal.) 
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or two of which have been plotted by Bachmetjew (2a). Thus ta.- 
rate of pulsation of the heart of the silk worm has been given .y 
Tichomirow (26) figure 15, and the food eaten by the larv® of D< n- 
drolimus pini by Regener (21), figure 16, all indicating the same g. u. 
eral relation of temperature to insect activity. 

KF C- W c. 10° C. 20° c. KF C. 2<F C. 10° C. 20° C, 

Days 


10 


20 


30 


40 


50 


Fig. U, Relation of temperature to different stages of Tomicuf! typoinap^n^- 
Linn; solid line represents 55 per cent and dash line per cent moisture: 
as given by Hennings (lb07); original. 

Recent records of some of our own workers have also given data fruiti 
which we have been able to plot curves which are approximately cor- 
*rect, though the diverse conditions and lack of exact temperaturo 
records, make them only approximate. Thus we have taken tlie 
weather records for Paris, Texas, for 1904 and have detennined tli'- 
average temperatures for the egg, larva and pupa stages of the Bolt 
Worm as given by Quaintaucc and Brues, which arc shown in 
17 and 18. The excellent work of Jenne upon the life history of tk 
Codling iloth in Arkansas has given us the Rest data concerning 
egg stage of that insect, which we have plotted in figure 19.^ 

^Unfortunately no temperature records are available for Siloam 
Ark., where the work was done, but we have used the weather records oi 
Fayetteville, which is but twenty-five miles east and has practically the 
climate, so that the average temperature would be almost identical. 



Oie Anzahl der Herzcontractionen 
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riu. pupal sta^e has been similarly plotted from his data, liuniv 20, 
uith it are "iveu the records of I^Ielander and Jenne (10) in the 
\ .:idnia Valley, Washington, in 1904, those of Gillette in Coloi^ado in 
I'jol and our own for the last four seasons and ft)r rearinys made at 
.•MONtaiit temperatures. It is interestii]g‘ lo note the close ap])ro\ima- 

10- 20- 30- C. 

Days 


10 


20 

log. 17, Relation of temperature to incubation of eirgs of HrJwthis ohso* 
according to Quaintanec and Girault (original). 

hail to the curve of all this data from diverse sources, Lat(‘r we liojic 
h* he alile to make a more complete study of the relation of temitera- 
hm U) the codlino: moth. The subject is complicated with the pupie 
of Ihis insect by the fact that the spring pupm may be derived from 
11^ two broods of the previous year, which may possibly be differently 
Y' Gcd by temperature. The curve for the codling moth pupa also 
Slows how quickly it is influenced by temperature, showing why it is 
^o much longer is required for the pupa in early spring and how 
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the accumulated temperature decreases accordingly with the advance, 
ment of the season. The curve also indicates that but little deveiup. 
ment of the codling moth takes place below 55 “F. and that it is \ ry 
slow under 60° F. 

This data is sufficient to indicate the general relation of temperaiui-e 
to the rate of growth, or activity. 

A few days after the presentation of my last paper upon this sub- 
ject I received the second part of Bachmetjew’s Experimentelle Euto- 
mologische »Stiidien, published in 1907 {2a). This is an encyclopa-dic 


10^ 20° 30° C. 20° 30° C. 20° 30° D, 



Fig. 18. Relation of temperature to larval and pupal stages of Helhihu 
ohsoleta, according to Quaintauce and Girault (original). 

svork dealing with all entomological phenomena in their chemical anti 
physical aspects. It is a monumental work which will serve as a 
guidebook for entomological students of these subjects in the fulure. 
In the first part of this work (2) Baehmetjew dealt with the rehitioa 
of low temperatures to insect life, but in the second part he discusses 
the whole range of temperature as related to insect activity and bi‘ic?s 
out the relation of the temperature and time factors with great clear- 
ness. His views are well summarized in figure 21, briefly as follows: 
(2a, p. 859.) For every species there is a certain range of tempera- 
ture, K to W, in which it is normally active. At a certain point its 
growth or activity is most rapid, an increase or decrease of tempera- 
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i - from this point alike resulting in retarding the growth or activity, 
is point is the optimum (Z.). AVhen the upper temp era turo limit 
a.-tivity is passed, at W, heat-rigor ensues. If the heat bo increased 
a point A, death will result in a short time. This point, A, is known 


10 ' 20 ^ 



ID. Relation of temperature to the incubation of eggs of Carpocapfia 
porno, fdia in Arkansas, according to Jenne, 1908 (original). 


as the maximum. But a temperature above A may be endured for a 
•^hort time before death, but if the insect is brought to a temperature 
B death is practically instantaneous due to the coagulation of ccr- 
tain proteids of the protoplasm. Although heat-rigor occurs at any 
point above W, the effect of it is due to the length of time of the 
^-^posure. Thus a varying length of exposure, according to the amount 
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Fig. 20. Relation of temperature to the time of the pupal stage of t 
cma pornonem:- . . . according to Jenne, Arkansas. 190s. ^ 

according to Gillette, Colorado. 1901; MJ-aecordiiig to Melander and 
Washington, 1904; xs— from author’s data, New Hampshire, 
(original). 
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of temperature, as long as the temperature remains below the inaxi. 
mum A, will not kill the organism if it be returned to normal 
peratures, while it will die if maintained at a constant temper?] unv; 
above W. Metabolism does not necessarily cease during heat-rigi.r ai 
temperatures above W, but is greatly retarded. 

If the temperature is lowered, then at a point K, cold-rigor sets ia 
and activity ceases. If it be cooled below freezing to a point T„ 
termed the “critical point/ ^ the internal heat of the insect rebonink 
to a point X.. But if the body temperature again falls below the 
critical point, as at Tg, then death ensues. If after the critical point 
has been reached and the rebound occurs, the insect be remov^il to 
normal temperatures, it will usually revive, depending upon tht 
length of time it has been under-cooled. As in heat-rigor, metabolism 
does not cease at temperatures producing cold-rigor, though no activity 
is apparent, but below a point Tg, all metabolism ceases. Death at 
low temperatures is held to be due to molecular rearrangement and 
mechanical injury, whereas death at high temperature is due to 
chemical changes in the proteids. The relation of both excessive heat 
and excessive cold is therefore seen to depend upon the time involvei] 
and the rapidity with which the organism is cooled or heated and 
with ^vhich it is subsequently brought back to normal temperaturij. 

This, very briefly, is my understanding of Baehmetjew’s views whieii 
he supports by the citation of the whole literature bearing on 
subject. 

In his Experimental Morphology Davenport brought out the saiiH 
facts as regards both plants and animals, but uses a slightly difleMi; 
terminology. The point at which metabolism ceases at high te))!- 
peratures is termed the maximum, and at which death is immediate, 
the ultra-maximum, and likewise, the point at which metabolism ceasss 
with low temperature is called the minimum, and the “critical puiut 
0 of Bachmetjew upon the maintenance of which death ensues, is calleii 
the ultra-minimum. This term is preferable to that of “critifi 
point, ’ ’ for both minimum, optimum, and maximum are critical points 
in the relation of temperature to the life of the organism, and the ters 
has been so differently used by different groups of workers and 
different sciences that it lacks definiteness. The temperature 
'which cold-rigor ensues is often termed the “minimum temperatiir 
for activity” or growth, or germination, but as the true mininunr.'j 
somewhat below this, we may better term it the point of cokl'd!?''!’ 
and the temperature at which heat-rigor commences the podd 
heat-rigor f the latter also being below the real maximum. 



morfjiJJfy of of' iiomhu. 
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fij,. effect of short 
. ..Niire to heat above 
point of heat-rigor 
ui‘ll sliown by the ex- 
;.i,M,‘nts of Bellati 
Quajat (3) in 
uhi<h silk worm eggs 
u, IV nmlntained at con- 
stant higli temperatures 
for a few seconds and 
the suhsecpient mortal- 
ity tlnm noted. The 
,-iirves in figure 22 show 
that tile higher the tem- 
perature tlie shorter the 
tiiiic egg.s may be cx- 
posid to it, and al- 
iliiuigh tlie eggs may be 
Cxpiiscd to M lower tem- 
pi'i-atun' for a much 
longer time, if they re- 
II lain ill any tempera- 
ture above tiiat of heat- 
rignr, they will die. 

The fact that metab- 
:olism continues at low 
ti'iiiperatures lias been 
sliown by ^lerrifield 
; (bt in his experiments 
with piipte of Eugonia 
iiidumnana and alni- 
exposed to 2"^ and 
C. respectively for 
varying lengths of time 
iuid then developed at 
roem temperature. As 
s.|io«-n io figure 23, the 
I"b'ie of E. autiimnaria 
'‘t 2 (h as the time for 
after they 
brought to normal 


m 

0° 10 J 20^ 30 '’ C. -lO*^ 0^ 10^ 20^ 30° C* 



Fig. 24. Relation of temperature to the de- 
velopment of .ljj»iphkhH!> tritici, A, and To.coplera 
gratmnum, B, according to Hunter and Glenn 
(original). 
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Fig. 25. Relation of temperature to the number, of young borne per 
per day of Toxoptera gramimm, according to Hunter (original). 
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V :;ijH‘ratiire was iess the longer they were held at 2^0., while the 
of E. alniaria shelved no development at 0°C. and their siibse- 
:, itt development was retarded by it. Evidently the former species 
a - slightly above, and the latter slightly below its respective miui- 
It is known that short exposures to temperatures below the 
miiiiiauru retard the development of some species and hasten that of 
ot!i'‘rs, depending upon the spades, the temperature and the time 

exposed. 

The influence of low temperatures has also been nicely sliown in the 
studies of Hunter and Glenn (11) on the Green Bug {Toxopicra 
(jr^nnnuim) and its para.site lysiphlebus iritici. The rates of growth 
of these insects are shown in figures 24 and 25, wliich are plotted from 
tlio records given, showing that development may take place at a 
m.‘an T65®C., while the point of cold-rigor is slightly higher for 
which shows no activity below about 4° or 5®C., while 
the ultra-minimum or “critical point” of Bachmetjew, at which death 
occurs, is about — 8.33°C. or 11 °F. Similar phenomena are shown 
liy the rate of reproduction of Toxoptera as plotted in figure 25, in 
wliich it is seen that reproduction may actually occur at a daily mean 
uf — 7.8"C. and that it is frequent at a daily mean of 0°C. This 
curve is of additional interest, however, because it gives the optimum 
of the species, about 20° C., from which the rate of reproduction grad- 
ually decreases, though it is known to occur at about 29'^C. until the 
aphides cease feeding at 32°C. and death ensues at 37,5° to 40°C. 

It is interesting to contrast these points of cold-rigor hovering 
aruuiid 0°C. with those of the Bollworm which is about 10°, as well 
a.s several others previously cited, and that of the Cattle Tick which 
is about 5°C. It is evident, then, that the point of cold-rigor and the 
minimum must be determined for each species, and for each phase 
of its growth. Dr. L. 0. Howard (10) has given these points for 
several houshold pests and has shown how such a knowledge may have 
most practical value in the prevention of insect injury in cold storage! 
i^imilar data has been given by Duvel (6) for weevils afTecting cow- 
peas. Recently a tobacco manufacturer has applied to us for aid in 
the destruction of a pest of stored tobacco, which we believe may 
possibly be accomplished by the use of low temperature. 

h rom the above data it is evident that any accumulation of tempera- 
ftire to secure a thermal or physiological constant cannot be based on 
a nicre addition where variable temperatures are involved, for it is 
'■^I'kiit that every degree has a different value in relation to the time 
hiotMr. Thus as the mean temperature rises with the advance of the 
both the time for the pupal stage and the total accumulated 
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temperature for the pupal stage of the codling moth decrease with th. 
advancing season. Though a fairly constant “total effective i.iu. 
perature’' for any given phase of an insect’s life or activity may ]), 
secured for the summer months when there is a fairly constant 
temperature, such an accumulation will have no meaning in re^anl 
to the same phenomena in spring and fall when the temperature?, iiiv 
more variable. Thus in the total “effective temperature” in tl)- 
hatching of the eggs of the cattle tick as given by Hunter and Hook, r, 
eggs laid from September 15 to October 15 require a total of 8:17.0 
to 1,510.8° over 43°F. to hatch, while those laid in April and Muy 
require from 081.6° to 1.139.1° accumulation. Were the moistur,- 
factor also considered, it is evident that the range of such an accuinii- 
lation is too large to make it of much practical value, except by alwiivs 
using the minimum possible. 

Thus if we are to relate the phenomena of insect growth and activiiv 
to temperature, we may say that they will be about so and so bctuif n 
certain temperatures or at certain seasons when such temperatuivi 
normally prevail, as Hunter and Hooker have done in the case of tli, 
cattle tick. Or, if \vc wish to be exact, we must secure the temperatur 
curve for the species, based on the observation of a considerable mim- 
ber of individuals kept at different constant temperatures, or possilily 
better at temperatures having a diurnal variation with constant ninxi- 
mum and ininimurn, and with fairly constant moisture conditiuits. 
That the moisture factor must not be neglected is shown by the work 
of Hennings (le.) and by that of E. C. Cotton/ on the cattle tiuk, 
presented before this association, but never published. 

With such a curve plotted it would be possible to give each dem’ee 
of temperature for whatever time unit used, a definite valuation in 
relation to the accumulation of temperature necessary for any stage 
of growth or activity at the optimum temperature. Thus in the 
of the cattle tick, sec figure 26, if the optimum be considered to te 
*28°C. at which temperature 21.5 days are required for the eggs 1" 
hatch, then each day at 28° C. has a value of 4.65% of the whole. i>r 
.0465. As twenty-hve days are required at 25°C., each day at 2.r(- 
has a value of .04, and so on the value of a day at 20°C. is .02, at 154. 
is .01, and at llVo^C. is .00666. A table for the value of the degrees 
between these points may now be made so that the valuation of even 
degree to be considered may be given. Using these values, Avhen aa 
accumulation of 100% or 1 has been secured the true “thermal con- 
stant’' should have been reached, for all the time relation to the van- 
ing temperatures has been reduced to a common unit. Were 
effect of moisture similarly studied so that the effect of ditterent 
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degrees of moisture at each degree of temperature were known, it 
should be possible to give a valuation for each degree of temper atunj 
which when the total equalled 100% or 1 would give the true pbysi-,. 
logical constant for the stage of growth or activity concerned. Sui.h 
a proceeding would, of course, be entirely impractical except in th^ 
case of an insect of great economic importance in the control of whii-h 
the application of such data would have immediate practical valu.^ 
as in the case of the cattle tick. But if we are to deal with tempera- 
tures in relation to entomological phenomena, and are to give the mat- 
ter any study at all, w^e may as well seek to have an understanding of 
the principles concerned even though we may not alw’ays use them in 
an exact manner. How closely accumulations of temperature valuas 
made by the above method will agree with the observed phenomena 
under varying conditions the writer has not had opportunity to deter- 
mine, though the computations are now being made. The metlKnl 
seems, however, to be much more exact from a theoretical standpoint, 
than any heretofore advanced, and whether it includes all the factors 
necessary to determine a thermal constant or not, it is evident that 
some such process of computing the values of each degree of tempera- 
ture from a curve established for each stage of growth, and by which 
they are reduced to a common basis, must be used before there 
any possibility of securing a thermal constant for any given phenonic- 
non of growth where subject to varying temperatures. 
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^Fr. Hewitt: I should like to thank Professor Sanderson for his 
most interesting paper on the relation of temperature to the 
growth of insects. I think one of the most important features of his ad- 
dress is tliat he has given a very excellent summary of Bachmetjew's 
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work, which, although well known to some of us, may not be known lo 
many practical entomologists, and lie has pointed out lines which can Lr 
followed up by those who wish to study insect control, and I belie' i- 
that in a few years we shall Jiave results of a practi(ial value aceruii!.: 
from these studies. One of tlie most difficult insects to control at pn - 
ent is the fruit Hy, or apple maggot (Tnjpefa pomo7iella), and it is 
stated by Mr. C. P. Lounsbury. Cape Colony, South Africa, that ly 
keeping the fruit for three weeks at a low temperature, the containi il 
maggots of C( rat at is capitaia were killed. I should like to sugg..Nt 
that temperature records should be kept in Centigrade rather than 
Fahrenlieit, as the former is the metliod which is now used on the con- 
tinent for all scientific work. 

In studying a number of Dipterous larvic upon lines similar to those 
of Professor Sanderson, I have confirmed the idea that the ditferent 
stages of life history, such as larva and pupa, are all individually 
alfected by temperature, and that temperature affects the life history, 
not as a whole, but by affecting each instar and stadium individually. 

I think we are all extremely indebted to Professor Sanderson, and 
I wish again to offer him my sincere thanks. 

Secretary BuRGFi^s: I think this paper is very important, and 
one with which Ave should get in close touch. It is one, however, 
which requires considerable study. The matter of temperature plays 
a very important part in the parasite work which is being conducted 
at the Gipsy Moth Parasite Laboratory. 


President Britton: We will now listen to a paper by E. C. Cot- 
ton, Knoxville, Tenn. 

A CONSTANT LOW TEMPERATURE APPARATUS FOR 
BIOLOGICAL INVESTIGATIONS 

By E. C. CoiTOx, Knoxville, Tenn. 

One would probably be well within the truth in saying that every 
working entomologist has “pigeonholed’’ several fundamental prob- 
lems in economic entomology the solution of which he has been obliged 
to defer because of the lack of funds, time and special apparatus. 
The passage of the Adams Act by the National Congress made it 
possible to commence the solution of some of these basic problems, 
most of which will require several years to complete,. Under the pro- 
visions of this Act men in the experiment stations all over the country 
are devoting their whole time and energy to the working out of single- 
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problems, and, what is more promising of results, tlioy are usually 
provided with ample funds to secure the special apparatus needed in 
•iipjr work. 

At the Tennessee Station we have one of these problems and for 
liie solution of certain phases of it we soon discovered that a])paratus 
i'..r securing and maintaining constant low temperatures was essen- 
tial. A careful search through the catalogs of both domestic and 
I'.iivign firms dealing in laboratory supplies convinced us that there 
was nothing on the market to satisfy our particular needs. Incu- 
bators and othiT devices for securing and maintaining constant tem- 
peratures above the melting point of ice were listed by all of them 
but nothing for temperatures below that point. We then sot to work 
to devise and construct a piece of apparatus for this purpose, wliieli, 
because of the intense interest expressed by those who have si'en it 
in an inoompleted condition and its wide applicability to biologic 
problems, it has seemed advisable to describe at this tinu*. 

Onr particular problem concerned itself with the North American 
Few(u- Tick and the effect of low tempei'atures upon the various 
phases of its life cycle. We know that a certain low tem])cratnre is 
fatal to all engorged adult ticks under a given set of conditions and 
also tluit a lower temperature under another set of conditions will 
not .seriously affect them. Why? What are the governing factors 
and under what conditions do they act? AYc know that low temp(‘ra- 
tnre inhibits egg laying. What is the critical temperature foi- this 
function? Kver since the suecessfnl application of llie law of aecii- 
nmlated effective temperatures to the boll weevil problem, there has 
been a demand from those engaged in tick iiua'stigation work for a 
similar law relating to the fever tick. Air. Hunter’s paper entitled 
“A Tentative Law Relating to the Incubation of the Eggs of Mar- 
gai'opHs annulatus/ ’ which was presented before tliis Association two 
yeai-s ago, was an attempt to satisfy that demand. Recently we liave 
attempted to apply this law to the immense mass of data aeeiimulated 
at the Tennessee Station during the past tliree years, but I cannot 
llatter myself that we have achieved any great success. The trouble 
is that the upper and lower limits are too far apart and the excep- 
tions too many and too serious. There seem to be some controlling 
factors which we have not yet mastered. AA^hat arc tlioy ? These 
arc all questions of vast importance from an economic point of view 
ami moreover questions that must he answered if we are to know Ihe 
1^'tndamental laws on wLich to base a more successful sclieme of tick 
eradication. 

Various investigators have felt the need for low temperature con- 
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trol and have used many devices to secure this end. Among oilier 
things ice cream freezers and domestic refrigerators have been drafted 
into service, the cooling agent in all cases being ice with or without 
salt. In this way they were able to secure temperatures down to the 
melting point of ice, but anything like constant temperatures below 
about 42° or 43° Fahrenheit were out of the question. This method 
is very unsatisfactory at best, as it requires a great deal of personal 
attention and introduces the factor of human fallibility. As we 
wished to go below 32 °F. and to maintain the temperature constant 
for long periods of time we soon saw the necessity of artificial refrig- 
eration. 

The list of active agents used in artificial refrigeration is not an 
extensive one, hence our choice of the gas we would use was not 
difficult. Anhydrous ammonia, which is probably the most widely 
used agent, was soon eliminated for the reason that our plant w’as to 
be installed in the basement of the agricultural building, in wffiich, in 
addition to the laboratories for the regular Station w^orkers, are located 
class rooms and laboratories for the accommodation of a large number 
of students. The presence within this building of any considerable 
quantity of so penetrating and irritating a gas as ammonia could 
scarcely be attended with anything less than serious inconvenience. 
Then, too, in our investigations w^e are dealing with living animals, 
hence small leaks, which are almost sure to occur when working with 
high pressures, might result disastrously. 

Sulfur dioxid was soon disposed of for the reason that the gas is 
highly poisonous and also that the compressor using it operates with 
a partial vacuum on the low pressure side. While this machine is 
quite efficient when air can be kept out of the system every one 
recognizes the fact that a vacuum is very difficult to maintain and a 
little air leaking in seriously lowers the efficiency. 

This process of elimination left only carbon dioxid, which was 
finally chosen. Safety and non-offensiveness of the gas were the prin* 
ciple factors in this determination. With this gas leaks of consider- 
able magnitude can exist without serious inconvenience to the operator 
or other occupants of the building. There is also practically no 
danger that the insects or other life under investigation will be killed 
off in the middle of an experiment requiring several months to com- 
plete, even if the whole charge of gas ’were to escape into the room. 

The plant (PI. 6) consists of a compressor of two tons refrigerat- 
ing capacity, a 7%-horse-power motor, a brine tank of 200 gallons 
capacity containing the expansion coils, a brine pump and an insu- 
lated box containing four chambers, each supplied with cooling coils 
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Miiwiirh which the brine circulates. The flow of brine through each 
these coils is controlled by a balanced valve operated by a thernio- 

retnilator. 

The compressor is of the two-cylinder upright type and when in 
^.pcration the high and low pressure sides stand at 70 and 30 atmos- 
pheres respectively. The machine is so strongly constructed that 
tliere is no special danger attendant upon its operation at these high 
pressures. A motor of 6l/^-horse power is required to operate this 
machine and a reserve of at least 1-rated horse power should always 
be allowed for a compressor of this size, more for larger sizes. 

The brine system consists of a brine tank, pump, coils and the nec- 
essarv piping to connect them. The brine tank is constructed of 3-16- 
iiicli boiler plate, is 3 feet in diameter and 4 feet high and contains 
2(X) lineal feet of expansion coils giving a radiating surface of about 
68 square feet. This tank holds approximately 200 gallons of calcium 
clilorid brine, which wc are using in preference to sodium clilorid 
brine because the latter is so destructive to iron piping. The brine 
])iping. with the exception of the coils in the chambers, which are 
1 inch, is %-ineh galvanized water pipe (PI. 7.). The brine tank, 
piping and pump are well insulated against loss of cold by a wrap- 
ping of two thicknesses of 1-inch hair felt with one layer of water- 
]»roof insulating paper between. A tight-fitting cloth cover is then 
fastened over the whole and painted to keep out moist\u‘c (PI. 6). 

The brine is circulated by an automatic water lift or pump, operated 
by city water pressure. The pressure of the brine in the pipes, 
between the pump and the balanced valves, is automatically main- 
tained equal to that of the water acting on the pump. When any 
one of the four valves is opened the brine flows through, reducing 
the pressure and starting the pump, which continues to operate until 
the valve closes and the pressures in the water and brine systems 
again balance. The brine tank thus serves as a storage reservoir for 
cold, which is automatically fed into the coils as needed to maintafti 
the desired temperatures in the chambers. 

The insulated chambers consist of a box 10 feet long, 3 feet wide 
and 3 feet high, the interior of which is divided into four compart- 
ai'*nts. each 2 feet square inside. The outside walls consist of an 
‘alter and an inner casing of %-inch matched pine ceiling with four 
thicknesses of 1-inch hair felt and five layers of waterproof insulat- 
mg paper alternating between. The inside partitions, between the 
‘‘Isainbers, are built up of two walls of %-inch matched pine ceiling 
three thicknesses of 1-inch hair felt and four of paper alternat- 
in'-' between. Each of these chambers is to be maintained at a dif- 
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ferent constant temperature: No. 1 at 60°, No. 2 at 50°, No. 3 at 
43° and No. 4 at 32°. The radiating surfaces of the coils 
estimated to easily maintain these temperatures, being 453, T;}:! 
1,153 and 1,453 square inches respectively. 

In one side of each chamber is a door 15 inches each way, 
seats on two felt-lined surfaces and is fastened by the usual eecentrio 
refrigerator door hasp. In each door is a window, 9 by 10 inclit-.s. 
containing six panes of glass with five air spaces between (PI. 8), 



Pig. 27. Section through wall of cool chamber, showing thermo-regulator 
and balanced valve with connections, 

I 

The insulation of these chambers is so nearly perfect that there can 
be but little loss through the walls. 

The desired temperatures are secured by pumping the cold brine 
through the coils, which are placed in' the upper part of the chambers. 
This arrangement allows the free use of the floor of the chamber 
and also locates the coils at the point of highest temperature aiul 
theoretically should yield the best results. Inside the chambei's aiul 
just below the coils are located the bellows of the thermo-regulators. 
This location gives a quick response to any changes of temperature 
of the coils themselves. 





vu\U ‘ : 
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The thermo-regulatoi's, which are the vital part of the plant, were 
r:,i.lc liy a local firm, The mechanical principle involved constiluti's 
th, most important forward step in temperature control that has been 
kkuIo In the past eentur}’. They are simple, extremely sensitive, 
ivliable and almost indestructible if properly handled. The rcLnilator 
i, ill th<‘ form of a very thin, steam brass bellows about 5 inches in 
.lianicter and inches high and is partly filled with an easily vola- 
Tib/ed liquid after which it is liermetically sealed. 

A rise in the temperature of the air in the ehamher causes a por- 
tion of the liquid to volatilize, exerting an expansive pressure on the 
l.cllows, whioli is so housed that it can expand in one direction only. 
To tlie free end of the bello^Vs is fastened a pin which extends through 
ih.' wall of the chamber, and engages the lower end of a rocker arm 
to (he upper end of which is attached the stem of the balaneed valve. 

The balanced valve remains closed so long as the air in the cliamher 
is at or below the temperature for which the bellows is adjusted. 
When the temperature rises above this point the bellows expands, 

. x.Tting a thrust against the lower end of the rocker arm, o])ening 
ilu' valve and allowing the cold brine to How through the coils until 
the temperature again falls to the predetermined point. Adjustment 
is secured by means of a 5-pound sliding weiglit carried on a rod 12 
!f]<'lies long, projecting at right angles to the rocker arm (Fig. 27). 

In actual practice the valve is probably never opened wide. The 
rising temperature begins to act on the liquid in the bellows before 
the temperature for which the latter has been adjusted is reardied. 
This opens the valve the merest trifle, allowing a. very thin stream 
"l‘ the (Older brine to pass through and mix with the lujdy of brine 
Jibyady in the coils, reducing its temperature and closing the valve 
h*'tV>iv enough brine has passed through to entirely replace that 
l'ivs<-nt wlien the valve began to open. A pressure of 10 to 15 pounds 
^'11 tli(‘ l)nnc sy.stem admits of a more sensitive control than a higlum 

h<x‘ause with the higher pressure the whole body of brine in tho 
"his is pretty sure to be replaced by brine several degrees colder 
"‘tore suifieient cold radiates from the coils to close the valve, eon- 
* qu(iith the temperature of the air in the chamber will be carried 
-A^rtil degrees below the desired point before the balance is again 
^‘stfiblished between the brine and the air. 


-Ir. Conradi: I would like to ask the cost of this low temperature 
^Tparatus, as described. 

Cotton : About fifteen hundred dollars. 

3 
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Mr. Conradi: Aud what is the daily cost of operation? 

.Mr, Cotton: About seventy-five cents. 


President Britton: The next paper on the programme i. t.v 
Mr, E. F. Ilitehings, Waterville, Me. 

THE UNPRECEDENTED APPEARANCE OF THE SAD- 
DLED-PROMINENT 
(Heterocampa guttivitta) 

By E. F. Hmiiixts, WatcrvUJe, Me, 

Past History. This insect has appeared in the writings of eiini!.-!; 
entomologists under at least five different genera and ten dihvn 1 / 
species, but it has never been regarded as of enough importaiict- ti 
receive a common name until the season of 1908, when, on aceonut 1 .; 
its extensive ravages in l\Iaine, it was by mutual agreement ot tlv 
Experiment Station and the Maine Department of Agriculture falliV 
the Saddlcd-prominent. 

Doctor Felt, in his twenty-third report of New York, has snggestol 
the name "‘Antlered maple caterpillar/’ This is open to critioisiii. 
for in the first place the eaterpillai' remains in the antlered stimv hr 
only a few days, in the second place maple is not its favorite diet. I: 
prefers beech above all other food plants. During the recent ii- 
vasion it fed freely on such other trees as oak, white and yellow biivL 
maple, hornheam, hazel, apple, pear, plum, cherry, etc. 

The insect was first named by Walker in 1855. Beginning in 1>'T 
Packard assigned it to no less than two genera and five species, whii-' 
Walker seemed to vie with him and placed it under three genern m 
four species. It did not come into prominence sufficiently to be meie 
'tioned in Insect Life, 

Distribution. I quote from the fifth report of the Entomoiouiuii 
Commission : It was reported as found feeding on white oak OcTol^r 
9 at Providence, R. L “Found on sugar maple July 10 at BrunswiLK 
Me. The egg was found July 3 on the red maple at BnmsMA 
Me.” Hatched July 10th. Packard quotes in a footnote from Ih 
Dyar: “I have twice found a peculiar variety of guttiviita. one 
Woods Hole, Mass., one at Jefferson, N. H., in which a large lire''" 
dorsal patch was retained in the last stage. ’ ’ Riley reported it 
Maryland on oak, hickory, walnut and birch on July 9, 1882. 
found it in Union County, 111., on June 20. The above 
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_ t<. prove that the insect has never oeciirml in great abiunlanee at 
, > one period. 

Extent of Infestation. According to the writings of Doctor Felt 
, Xriv York and Professor Sanderson in Xew llaniii.sliirc this pest 
iippareiitly been working its way east across norfliorn ,\ew York', 
\', riiKUit and New Ilairipsliire. From thenee it has come into Maine,' 
T!ii. outbreak was first noticed in 1907. It appeared on the Now 
|iaiM|ishire border at Fryeburg, and extended into Androscoggin, 
K. iincbee and Somerset Coimtics a distance of over l.'iO miles,"''lii 
>,.mc section, s this strip was at least fifty miles wide. Its ravages 
.uv routined principally to the ridges of hard wood growtli. w'liole 
Hoodlols of from ten to several hundred acri*s have been strijiped 
Isiiv of foliage. It has been a serious blow to the maple stigar in- 
.liistry of ilaine. In one sugar berth in Sidney the owner r^porteil 
stripping of the tops of the trees in 1907. The following spring H.OIK) 
lives were tapped. In the summer of 1908 the trees wm-e completely 
(Iriiiided, but put out a second crop of leaves in the fall. The same 
lives were tapped last .spring and allowed to run the same length of 
lime as on the previous season witli the result that only aboiil.'forty 
per eeiit. as much syrup was secured. Tlie frees were again jiarlially 
stripped during the past season. Undoubtedly many of them will not 
survive the shock. 

A fifty-acre woodlot of beech ^vhich had been stripped more or less 
coiiipletely for three seasons when examined the past fall showed at 
h ast fifty per cent of dead trees. 

Orchard Injury. The damage done has not been confined to 
t-i-Fst sections, but orchard and shade trees have suffered alike. In 
J'Kitiy instances whoie orchards have been completely stripped of 
-fves. the fruit standing out on the branches a.s lone sentinels of tlie 
< -^1 motion wrought. One orchard that was stripped during the past 
-<i.-n was visited on the first of October and the trees were found in. 

^ a ) wm again, ix^ature was endeavoring to reestablish tlic proini.se 
" " ed time and harvest under very discouraging conditions, 
l e History. The life history of this insect is much the same 
iat of others of the same family, so that it seems unnecessary to 
o It in detail. From my notes of 1909 I select the following: 

iii abundance during the last week of June. 
( 11 ^ remained at rest on the house during the 

^ Waterford, 

tiijflt r ' found many eggs. They were laid singly on the 

siimlf ^ leaves and a curious fact was noted that but a 
CO was found on a leaf, although there were thousands of 
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moths in that section. The eggs are much flattened and are attach.,! 
very firmly. About fifty per cent of the eggs were hatched and s,.m. 
few had passed the first molt. The owner was instructed to spra:^ liis 
orchard immediately with lead arsenate, 2 lbs. to 50 gallons, but fiii).,] 
to do so until about three weeks later, at which time it took a doiibl,.. 
dose of the poison to successfully control the caterpillars. 

“On July 27th, 1908, visited the orchard and woodlot of Xathat 
Sanborn in Cumberland County. Found several hundred aer^ .i 
beech oak, etc., stripped, while hundreds of apple trees were bar- 
and the elms and maples about the house were being defolial,;,!. 
Turkeys, geese and chickens were busily engaged in adding their inii., 
to the exterminating process. A chicken caught by a hawk but r - 
leased by the hawk being frightened, was dressed off, a post moi-tom 
examination revealed seventy-five full grow caterpillars of H. giitl,- 
vitta in its crop. The chicken weighed when dressed only one and 
one-half pounds. 

Associates. Associated with H. guttivitta, in many cases in gmit 
abundance, were Anisota virginiensis and A. ruhtcunda, together 

Sijmmerinta olbifrons. /t i r 

■ Enemies. Among the enemies noted were a few birds (I beli.ve 

the great scarcity of birds during the last few years accounts fa 
the wide devastation by this pest) predaceous bugs, especially P,»t!- 
sus modestus and beetles of which Gahsoma calidum and C. fngul"-’ 
took the leading part, were quite numerous. Hymenopterous pffl 
sites were much in evidence, so were Tachinid flies, hut the leadm- 
controlling factor was the presence of a fungous disease which iv® 
so effective that whole colonies were practically wiped ont. ()« 
friend, the skunk, was busy in some sections. In one in^^tance vi' 
a heavy growth of hard wood was completely stripped, no pup 
could be found, the ground being dug over completely, appan-im.v 

«^by skunks and foxes. . . 

Future Outlook. All appearances at the present time point 
an early control of this phenomenal outbreak by the above naiu-i 
agents. 

Mb. Pelt; I just want to call attention to Mr. Hitehings’ r«.irs 
in regard to the absence of insectivorous birds, and to state that »' 
have in New York for the last decade suffered greatly from leaf eat'H 
caterpillars, presumably on account of the great scarcity of binh 

I understood Professor Hitehings to give voice to the sentimoiy J 
this caterpillar spread from New York and New Hampshire to .'la - 
It seems to me the insect became unusually abundant over a 
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at once. In other words, it is not a migration, but an nmisual 
,!,v.Jopment due to favorable climatic conditions or to the absence 
, 4 ‘ natural enemies. 


President Britton : Doctor Hewitt will now present his paper on 
\\w Larch Saw Ply. 

THE LARCH SAW FLY (NEMATUS ERICHSONII) 

By C. Gordon Hewitt, Otiaica, Cauada 
[Withdrawn for publicaUon elsewhere] 

Mr. S. J. Huntek: The speaker, in introducing his remarks, 
>!atcd that this species was parthanogenetic. I would like to know 
upi'ii what grounds he bases this statement. 

Mr. Hewitt: By the simple fact that no males were present, and 
also from the fact that I have reared lan^ie from unimpregnated 
females. 


Afternoon Sesswn, Wednesday, December 29, 1909 
fleeting called to order by President Britten at 1.00 p. m. 


President Britton : The next paper on the programme will be 
presented by Mr, T. J. Headlee, Manhattan, Kansas. 


NOTES ON THE CORN EAR-WORM 


By Thomas J. Headlee, Manhattan, Kan} 


The fact that com, which is one of the main sources of income t 9 
the people of Kansas, has suffered a damage of about 3.5 per cent 
to each of the last three crops through the ravages of this insect, 
^‘oupled with the acknowledged fact that no satisfactory method for 
it!> control on corn has been devised, has compelled the writer to 
I'hiji a study of the com ear-worm for the purpose of finding how 
h be controlled. Undertaking the study of this problem was 


'''^her desires to acknowledge the aid rendered him by his student 
‘•■It Walker McColIoch, who under his immediate direction carried 

< details of this study, the practical results of which are recorded in this 

rapfr. 
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rendered still more urgent through the discovery- made by our \et. 
erinary department that intravenous introduction into horses i,j' 
certain molds and bacteria found growing on the excrement of ih,. 
larva in many cases produces symptoms of blind staggers, and 
introduction per orem produces well marked cases. As the res(';iivli 
has gone forward, the writer has become increasingly aware o! th. 
magnitude of his task. He has come to see it as one requiring th,. 
most fundamental sort of study for its completion. He has no thonuin 
of attempting to offer at this time a complete solution for the probli-m. 
but hopes merely to set forth briefly a method by means of which Ihiv 
Insect’s injury to corn may be materially reduced. Only such 
of the corn ear-worm’s life history and habits as are necessarj’ to flv 
development of methods of control will be considered in this piqiri-. 

A majority of the third brood of larvjc enter the soil and prepfir- 
their winter burrows as has been described and illustrated by Qu;iiii- 
tance and Brues.^ The pupae into which they transform avcraiiv 
three and one-half inches below the surface with one and stovi; 
inches as extremes. (This average was determined by the exarninatiut: 
of 503 pupte collected from different cornfields about Manhattiiii 
during the springs of 1908 and 1909.) Here they remain until Juik* 
of the following year. Having found the larvae feeding in ^rnit 
abundance in weed patches and alfalfa fields in the early fall 
1908, the writer fully expected to take the pupie in such situations. 
Although last spring a 10' x 10' area in a patch of velvet leaf, which in 
the fail of 1908 was infested with many larvie of various sizes, and 
several 5' x 5' areas in alfalfa, where in the fall of 1908 the niotk 
deposited their eggs thickly, were selected and carefully examined 
nothing could be found. It is probable that parasitic enemies ainl 
sharp frosts destroyed the larvm. The data thus far accumulated 
indicate that the corn ear-worm hibernates mainly in the soil oi 
infested cornfields. The number of pupic varies directly as the fold 
examined has been slightly or badly infested, and although more than 
one half perish before emergence time from one cause op anotfor. 
enough survive as a rule to infest almost one hundred per cent ot 
the ears of the new crop without outside aid. 

The moths begin to emerge in late May and reach maximum emer- 
gence in early June. Very soon after fertilization the females 

* Dr. F. S. SclKEnfeber and assistants, chief of whom may be mentioned Mi 
Thomas P. Haslam, of the veterinary department, Kansas State Agi-ii nluin** 
College, have recently found this to be the case. 

®1905, Quaintauce and Brues, Bui. No. 50, Bu. of Ent., U. S. Dept, of 
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js on various useful plants and on weeds, but seem to prelVr corn 
-tits to anything else. Indeed, so emphatically is this the case 
;,i from the date of emergence to the hardening of the corn, few 
. are laid anywhere else in the vicinity of cornfields. Tiitil .silking 
^iiis the eggs are placed on the corn blades and the larva^ feed on 
ii!>‘ t'^nder curl of the corn. After silking commences the eggs are 
hiid almost exclusively on the silk. After the silks dry and shrivel, 
vM long as the stalk, blade and husks nmiain green, a fmv eges an* 
(jrposited. Gradually all such oviposition ceases and the moths turn 
ill. ir attention to various weeds in and around the cornfields and to 
adjiiCf'nt fields of alfalfa. At this time they deposit hundreds of 
riLis (111 alfalfa, red clover, velvet leaf, foxtail, bladder ketmia, Iambus 
qiiartf-rs. sunflower, soy beans, millet, Amaranthus, sp. and smarlu eed 
i / 'nbifio it u m pc misylvanicum ) . 



Cliarr No. 1.— Diagram showing the possible iium)«*r of broods of rorn rar- 
wurtu at Manhattan, Kan. 1— pair of lirst-brood adults fn)ni emergence to 
oviposition; 2=zthc average of 40 eggs from deposition to hatching; 3=:the 
average of 10 larvae from hatching to' pupation; 4^the avera.ge of I) pupae 
Oitui pupation to emergence of adult; 5:=pair of second-brood adults from 
cincrgeDce to oviposition; G^thc average of 30 eggs from deposition to halch- 
'ng: i=the average of 10 larvae from batching to pupation; S-tlie average 
"i H' pup* from pupation to emergence of adult; 9^ pair of third-lirood 
-■‘dtiKs from emergence to oviposition; lO^tho average of 25 eggs froni 
d' position to hatching; ll~the average of 11 larv* from hatching to pupa- 
‘-'II. 12 =:the average of 9 pupse from pupation to emergence of adult; 
I'-p.iii of fourth-brood adults from emergence to oviposition; 14=that 
li‘'iii(in of the third brood of pupae which forms the overwintering brood. 

^^hile there is no doubt whatever that the larva? prefer com aud 
|wll he found upon it so long as it is present and sufficiently .suecii- 
‘ht for food, there is also no doubt that they are able to dev(?lop 
a diet of alfalfa, bladder ketmia, velvet leaf and sorghum and 
<ffile to finish their growth on many species other than these. 

^''■‘1 the time the larva? appear until the corn grows too hard for 
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their liking they are found elsewhere only occasionally. After ih^ 
com ripens they may be found in great numbers in alfalfa, in pati-hes 
of velvet leaf, on bladder ketmia, and on ground cherry. This fall 
they were especially abundant in alfalfa. 

The possible number of broods was determined in an outUour 
screen insectary by getting eggs from the first moths that emer;:^^ 
in the spring which would oviposit in confinement, breeding thesn 
through to moths, taking eggs from the first to emerge, and so con- 
tinuing throughout the season. Chart No. 1 will serve to give a 
summary of the results. 

Examination of this chart shows that the insect experiences thret 
full broods and a partial fourth at Manhattan. The first extoiKb 
from June 8, 1909, to July 18, 1909, occupying 40 days, under an 
average mean temperature of 76.1°P. and relative humidity of 78.6 ; 
the second from July 18, 1909, to August 21, 1909, occupying U 
days, under an average mean temperature of 77.6®F. and relative 
humidity of 77.2° ; the third from August 21, 1909, to October 1:]. 
1909, occupying 53 days, under an average mean temperature of 
72.8°F. and relative humidity of 67.3°F. The fourth brood is oiiiy 
partial and the young do not reach maturity. Most of the thirj 
brood of pupae do not transform to adults in the fall but remain id 
the ground as the overwintering brood. 

The actual number of broods has been determined by making in- 
quent and regular countings of the number of eggs borne by corn 
plants of different ages and by observing the prevalence of moths 
and the age of larvae in the field. The variation in the numlter uf 
eggs per corn plant for different counts is not sufficiently pronouDeid 
to reveal the presence of very distinct maximuras indicating distinct 
broods until the tremendous increase due to the arrival of the third 
brood appears. The results of plotting the counts for 1908 and 190? 
from field com and constructing curves are shown in chart Xo. - 

The observer experienced difficulty in the field in separating 
first brood from the second, and still more in separating the ^^!'c' 0 Dd 
brood from the third, and after the arrival of the third lost all dis- 
tinction between the broods. From the time the third brood came on 
moths could be found in large numbers and eggs and larvie in al* 
stages at any time. The number of broods as determined by fold 
observations alone is three, but a partial fourth might very well 
occur as all above-ground stages of the insect may be found uniil 
heavy frosts. 

Study during 1908 had indicated: (1) that early winter 
would, as has been stated in the literature of this insect, 
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the number of such overwintering^ pup<T as would survive, 
: Hiidistiirbed; (2) that the keepinjr down of weeds in the eorntields, 

: fences and over neglected places might prevent those larvin 



DATE 


NiO. 2. Deposition of eggs on field corn in relation to time of silk- 
of each variety in each plot. 

^jliich develop after the corn is ripe from reaching maturity, and that 
i.uiig the alfalfa in early spring might destroy such as transform 
' in alfalfa fields, thus greatly reducing the numbers of the 
i >3) that early planted corn w^as less injured by the lan^ae than 
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corn planted later and that this difference was probably due to th- 
fact that the early planted corn finished its silking before the i .ir,i 
brood came on in full force. 

In support of finding No. 1, it may be said that in the sprin- „{ 
1909 four 10' X 10' plots, examined in a field which on Septemla-r 2 ^ 
of the preceding fall showed sixty-four per cent of the ears inb vtid 
and which had been plowed in early winter, gave no living pi ip;,., 
while two 16'xl6' plots in a field which showed a somewdiat liir^vr 
per cent of infestation the preceding fall and w’hich was undistiii-ltni 
until spring showed six living pup^e. 

In regard to finding No. 2 it may be said that while, as statid 
earlier in this paper, our examinations indicate that most, if not all. 
the pupa3 of corn ear-worm winter in the soil of infested cornfields, 
there is no doubt that the presence of weeds in and around the enn: 
enables many belated larva? to finish their growdh. "Weeds, ther(dnTr, 
should not be tolerated in such locations. The parasitism of tlh- 
larva? infesting weed patches and alfalfa fields, particularly 
latter, in the autumns of 1908 and 1909 has been exceedingly liidi 
and the early hard frosts have destroyed large numbers. Posdhlv 
these agencies may account for the absence of pupa? in such plac'ts. 

In order to determine the exact relation existing between time, (ji 
planting and injury and to find out tlie exact cause of this difference, 
six standard varieties of corn wTre planted at different periods. .1 
two and one-half acre plot of ground of uniform character wiu 
selected and divided into six plots. In each plot three loO-feet-lmiL^ 
rows of each of the six standard varieties of corn were planted. Tlus-* 
strains ranged from one hundred and fifteen to one hundred aiiii 
thirty-five days in time of nialuHng. They were Learning, Reuli 
Yellow' Dent, Boone County White, i\IcAuley, Kansas Sun Flower, mvl 
Hildreth. The land had previously been In use for -wheat breeding:. 
The soil was prepared by spring plowing and working. The enrii 
"was cultivated at first deeply, then shallowly, and kept thoroiialil} 
clean to the end of the season. The plots were planted as follov>: 
Plot No. 1 April 15th; plot No. 2 May 1st; plot No. 3 IMay bfili. 
plot No. 4 June 1st; plot No. 5 June 15th; plot No. 6 July 1st. Kxo-i>t 
for cold weather in the spring, some wind and hail in July, the 
was excellent for corn production until the middle of August 
the drought became so severe that the yield of plot No. 6 xvas ]'rin.‘ir 
cally ruined. Plot No. 1 produced corn on cob at the rate oi ol^- 
bushels per acre; plot No. 2 46.5 bushels; plot No. 3 49.7 
plot No. 4 46.7 bushels ; plot No. 5 26.1 bushels ; and plot No. o 
hardly worth gathering. Plots No. 3 and No. 4 produced mori^ 
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: plot Xo. 2 because tliey experienced less hanii from liail and 

^ ,d. After ripening the corn was gathered into hags, keeping eacli 
I a srparate, and the damage carefully determined. First the 
. vrage percentage of ears infested in each variet\’ of each plot was 
,:,:,.rniiiied, then the average percentage of grains destroyed on 
f. >ted ears of each variety in each plot. The results are graplneallv 
r.-pivsmted in charts Xos. 3 and 4. 



Ch.nt No. 3. Percentage of ears produced by each variety in earli plot 
infested by one or more larvae. 


t liart No. 3 clearly shows that the corn in plot Xo. 2, which wa.s 
plfiiitcd .May 1st, experienced the smallest percentage of infestation* 
J‘J‘d that the infestation became constantly greater as the lime of 
planting grew later. Chart Xo. 4, while the curves are veiy irregular, 
diow.s that in general the smallest number of grains deslrnyed on 
sted com was to be found in com planted l^fay 1st. 

^ ^hiis it is seen that both the largest number of clean ears and the 
number of sound grains per infested ear w’cre produced in 
planted May 1st. 

^ ^ ' h( more exact it may be said that corn planted May 1st produced 
number of ears clean than that planted 
•^th, 14.6 per cent more than that planted Ma}" 15th, 30.5 per 



igg . JOURNAL OP ECONOMIC ENTOMOLOGY [V.,]. o 

cent more than that planted June 1st, 35.8 per cent more than 
planted June 15th, and 36.2 per cent more than that planted Ux 
1st ; and it may also be said that the corn planted May 1st los; l] 
per cent less grains from ears that were infested than that plaiitHf] 
April 15th, 1.2 per cent less than that planted May 15th, 3.1 per 
cent less than that planted June 1st. The outcome of this experim.-nt 



Chart No. 4.— Percentage of grains destroyed on infested ears of eiith va- 
riety in each plot. 


indicates that early planting on nninfested or cleaned soil will rediift' 
|he com ear-worm damage about 40 per cent. 

Chart No. 2 shows not only the egg laying of the actual bmoik 
but shows this feature in relation to the time of silking of each 
variety in each plot. It will be noted that plots 1 and 2 fimshcJ 
silking before the third brood of eggs were deposited and rel'crciice 
to charts No. 3 and No. 4 will show that they experienced the leas! 
injury. Plot No. 1, with the exception of Hildreth, in which siitiBJ 
came much later than others, remained in silk longer than plot Xe - 
thus exposing it for a longer time to oviposition with resulting gi'caM 
damage. The silking of Hildreth in plot No. 1 is sufficiently later 
account for greater injury-. Plot No. 1 received a “set-back fro 
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weather which no doubt accounts for its relatively slow ‘?ro\vtli. 
\IA plots Xo. 3, No. 4, No. 5 and No. 6 the damage is progressively 
.re nter as silking comes more and more completely into the time when 
lib- third brood is active. 

The reason, then, that early planted corn experiences less injury 
thiin eorn planted later lies in the fact that early planted corn ]){isses 
through its most attractive stage — silking time — before the tliird 
and by far the largest brood has appeared, or at least before it has 
a chance to do its full work. The experiment further shows that 
corn planted so early as to get a “set-back” suffers more from this 
insect than if it were planted just a little later. Clearly the optimum 
time for planting is just as early as the corn can be put in the ground 
and escape injury from cold weather. 

In summing up the practical results of this study, it may be said 
that the individual com grower by planting his crop on uninfesttHl 
or cleaned soil as early as the season will permit may reasonably 
expect to escape forty per cent of the injury he would otherwise 
experience. 


President Britton: The next paper will be read by :\rr. Cxeorgc 
0, Ainslie, Clernson College, S. C. 

NOTES ON APHIS MADIRADICIS 

By G. G. Ainslie, Clcmson College 
[Withdrawn for publication olsewhero.] 


President Britton : Mr. P. J. Parrott will now present his paper 
on the Ermine Moths. 


THE CHERRY ERMINE MOTH 

{Hyponomeuta padella L.) 

By P. J. Pabhott, Geneva, A. Y, 

Daring June, 1909, several cherry seedlings, completely covered 
silken webs, were brought to the Entomological Department 
f<'r examination by Mr. John Maney of the Division of Nursery 
ffispection. The unfamiliar appearance of the nests and the enclosed 
' ‘hcrpillars, coupled with the fact that the specimens were taken from 
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a plantation of imported nursery stock, led to the conclusion 
the insect was a foreign species, and probably an Ermine Moth, 
of the larvae were kept in breeding cages to obtain some adults w \nc\i 
began to make their appearance on July 9. These were eomj ar.il 
with descriptions of various authorities, and the insect was ideniifi,-,| 
as the Cherrj^ Ermine Moth {Hyponomeuta padella L.), and a Mat.-- 
ment to that effect was published in the Journal of Economic Kn- 
TOMOLOGV, Vol. 2. p. 305. To make certain the identity of tin 
species which we had bred, several specimens of the moths were liii.f 
sent to. Dr. Paul Marchal of the Entomological Station of Paris, uh.. 
confirmed our identification. This is the first time that the pcsi 
been reported to exist in the United States, and the attention nf 
entomologists is called to the circumstances of its introduction aijtl 
discovery, and to the economic importance of the Ermine ^lollis 
fruit pests. 

General Characters of the Ermine Moths. These moths ht^lotii: 
to the genus Hypo name uta of the Tineim. There are only a fou 
species but the genus is widely distributed. The moths are sitiiilL 
with an expanse of wings varying from twenty to twenty-five luil];- 
mcters, according to the species. The anterior wings are snowy-whit- 
or greyish, marked with black dots, hence the name Ermine .lloilis. 
The hind wings are darker and have long fringes. The classificfitiL>]i 
of the rriotlLs is attended with considerable difficulty because of tb 
confusion which has prevailed in the synonymy and the exceediiiL' 
variableness of the characters which distinguish the species. Thi^ is 
not surprising as the caterpillars and moths of one species resemlilt; 
like stages of another. The caterpillars of several species have bosi- 
plants in common and life histories are very similar. 

The caterpillars are gregarious and live within a silken web. Tb- 
cocoons are spun in close proximity to each other in the nests. 

^ Species Attacking Fruit Trees and Host-Plants. European 
writers have generally held that there are two common species wlildi 
live on fruit trees, viz.— JJ. maUnella Z. and H. padella L. Tlir 
former is a common pest on apples. It has also been recorded as oc 
curring on the wild service tree {Sorhus tormenaUs) and Doctor }Iar- 
chap has reported its presence in destructive numbers on the alniond 
{Amygdalics communis). The latter, popularly known as the Cli«T 
Ermine Moth feeds principally on the cultivated plum, bIaelNtboi'“ 
{Prumis spiriosa) and hawthorn (Crat(F,gus oxyacantha). 

^ Marchal, Paul, Bulletin de la SociStli d’ Etude et de Vulgarisation lio 
ologie Agricole, No. 4, p. 13-26. 1902. 





I'AKKOTT: CHERUY ERMINE MOTM 


ir>9 

.r-piiHJts mentioned by various writers arc the enltivatcc] and wild 
rry. medlar, apple, Sorhus aucuparia and Fraxiims cxvrJsior, 
riio moths of these two species are very similar in appearaiu-e and 
.. frequently indistinguishable. Representative speeiimms of 
, .,'(>,(11(1 have the front wings and the fringe white, while patldla 
the fringe and a portion of the front wings more or less tinted with 
^,-vyisli. Doctor Marchal is of the opinion that maIi}t(Ua is a variety of 
l^ddhi. which has adapted itself to the apple. Differemr.s an* also 
t.. Ilf noted in other stages. Rebate and Rernes- state that the eater- 
pillar of paddla is of a greyish-yellow in eolor^ the cocoons aiv thin 
ill tf.vture, of a greyish-w^hite color, and are more or less isolated in tlie 
lest, while the larva of m-alinella is lighter in color. Ilie eoeoons an* 
ihifker. and are grouped in clusters. 

Other species attacking fruit trees are H. mdialchdhi On., which is 
on the mahaleb cherry; H. cvoiupndla L. {^pddi Z.) whicli 
Mihsists on the European Bird Cherry (Prunua padus) and has l)et*n 
r. ported as occurring on the cultivated cherry; and IL IrrordJa lib., 
which n.sually feeds on the willow and is said to have attacked culti- 
vated phiins. 

A Native Species of Ermine Moth. There is one native species, 
//. midlipuncteUa Clem., which according to Chambers'' is very common 
iti Iveiitucky. Dyar * records the Atlantic States as its range of dis- 
iriljiitjon and Gaumer has obtained specimens of tin* species in Kansas. 

I he caterpillar feeds on the leaves of Euonymus alropurpui'cus Jac(j. 
and si)ins its web.s over the plant as is characteristic of the insects of 
this geims. Through the kindness of AV. D. Kearfott I have been able 
to examine specimens of the adults, wdiich differ from the foreign 
siH'oies described by the larger number of black dots on tlie front 
''•ines and the marked difference in the eoloration of the hind wings 
'h the sexes. All the wings of the male are white, while tlie female 
liiis the anterior Wings white and the posterior wings dark grey. 

Economic Importance. The Ermine Aloths are regarded abroad 
is vorv destructive pests of fruit trees, and because of their importance 
In horticultural interests, standard European works of reference on 
ndiaid insects usually contain a ver\" complete account of these 
>P'‘i(‘s. Alarchal (1) reports that in certain areas of France mdi- 
fippears almost every year in more or less destructive numbcr.s, 
tiiat in some communities where there have been serious oiitlireaks 
1 >*nc’eessive years, almond trees have been killed. In 1902, nialinclla 

H hate, E. and Bernes J., La Chenille Fileuse dii Prunier, p. 1-32, 1909. 
imnbers, V. T,, Can. Eiit., Vol. 4, p. 42, 1872. 

H. G., List of N. A. Lepidoptera, p. 489, 1902. 
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and pMla were very abundant' and destructive throughout Fraiu-e 
The species mahaUbeUa is very common on the mahaleb cherrj' at 
Pont im ay, and during some seasons the wild cherries in the hecl-^.-- 
rows were entirely defoliated. During 1897 and 1901, this speeds 
was v(;ry abundant. TheobakP regards mdinella and padella as im- 
portant pests in England. The former was very troublesome in this 
country in 1865, 1877 and 1880, and during the first two nanaed yi ars 
whole orchards were devastated, the foliage being bare as midwin- 
ter. The latter feeds normally on hawthorn, often quite defoliating 
the liedgerows. Baracoinenos'' says that a large number of fruit tro« 
such as apple, pears and plums which are grown on an extensive scak* 
on the Island of Cyprus are attacked by malinella and padella. Thes^^ 
prove very injurious as they destroy the crops, and if they appear m 
numbers for a series of years they may cause the death of the trees 
themselves. The damage occasioned to apple and plum trees is always 
great. Rebate and Rernes- report that outbreaks of padella occur 
periodically. In 1843 in Lot and Garonne all trees were attacked but 
in the following year the pest failed to appear. From 1867 to 1871. 
in 1882 and again in 1888 considerable damage was done by the insoot, 
The outbreak of 1901 was followed by a more severe one in 1902, aud 
it was not till 1904 that the insect was under the control of its naturiil 
enemies. During 1908 the caterpillars again increased to destructive 
numbers, and as was predicted serious depredations occurred during 
1909. It is feared that greater damage will be done by these posts 
during 1910. Other writers comment in like manner on the destruc- 
tive capacity of these insects. 

Life Histories and Habits. The life histories of the ditferoDt 
species are very similar. According to Marehal (1) the female 
nclh deposits her eggs during July on small twigs in oval patches 
about four or five millimeters in diameter. The eggs are covered wiili 
a glutinous substance which is at first yellow, but which gradually 
^becomes brown, resembling the color of the bark. In each mass there 
are from fifty to eighty eggs, which are placed in rows, overlappm? 
one another like tiles on a roof. Hatching takes place durian 
early autumn, but the tiny caterpillars remain sheltered through tlie 
winter under the protecting crust of the egg mass. During the folhw- 
ing spring the young larvaB abandon their hibernating quarters, aril 
enter the expanding buds, where they assemble in numbers between 
the sepals of the calyx and petals of the blossom buds or between two 


“Theobald, F. V., Insect Pests of Fruit, pp, 86-91, 1908. 
* Saracomeuos, D., Cyprus Journal, No. 11, p. 275, 1908. 
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j,,;;ves of the leaf buds. In the early part of May they then burrow 
int() the parenchymatous tissues of the leaves. As many as a dozen 
ot 1 he caterpillars may exist in one colony. The presence of the pest 

indicated at this time by the injured leaves turning red in spots. 
l.iiteP abandoning their mines, the larvae feed openly on the foliage, 
iUid spin webs in which they live together in colonies. During the 
month of June the larger tents are formed, and in severe attacks the 
tree is stripped of its foliage, and is covered with a sheeting of the 
dirty, ragged remains of their discolored webs. The cocoons arc spun 
side by side in the nest, in which the larvae pupate and from which the 
moths commence to appear in early July. The life history of padella 
differs from that of malinella in that the iarvae are not leaf miners. 

Distribution of the Cherry Ermine Moth. The Cherry Ermine 
Moth has only been found in one locality in the State of New York, 
Eight nests were obtained, and with the exception of a few cater- 
pillars, which were kept in the laboratory to breed adults, the material 
was destroyed. Repeated examinations failed to find any more evi- 
dences of the insect in this plantation, ^vhich like all other plantings 
of foreign stocks, has been under very close supervision this year, 
because of the discovery during the early spring of nests of the Brown- 
Tail Moth among these same importations. Present knowledge indi- 
cates that the Ermine !Moth has not established itself in this state. 

Inspection of Foreign Shipments of Nursery Stock. The dis- 
covery of this insect is a good example of the importance and value 
of efficient inspection and of the need of a closer surveillance of for- 
eign shipments of nursery stock. Owing to their destructive character, 
entomologists should be on the lookout for evidences of the Ermine 
Moths in nursery plantations, especially of recent importations, as 
these insects can be introduced in such shipments, and if once estab- 
lished they may prove a serious menace to our nursery and orchard 
interests. 

For the protection of nurseries, inspectors should be on the alert 
for plants, enclosed with webs, which should be immediately uprooted 
and destroyed. Spraying with arsenicals has been found in France 
to be an effective remedy for the treatment of orchards. 


President Britton: The next paper wdil be read by Prof. F. L. 
Washburn, St. Anthony Park, Minn., entitled ‘‘Further Observations 
on the Apple Leaf Hopper {Empoasca mali) and Notes on Papd’ 
nitela and P. cataphracta. 

4 
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1. FURTHER OBSERVATIONS ON EMPOASCA MALI; 2, 
NOTES ON PAPAIPEMA NITELA AND P, 
CATAPHRACTA 

By F, L. Washbl'RN, St. Anthony Park, Minn. 

FIJHTIIER OBSERVATIONS ON EMPOASCA MALI 

In a papyr read before the Association last year the follo\Yiiii> 
slatenients W(Te made concerriin^^ this insect, as the result of two year?,' 
work: (a) Fall laid \Yere not found on any herbaceous phnit. 
{b) Th(‘ insi'ct winters only in the eg«: stage, (c) Oviposition in sum- 
mer was found to occur on the petiole of apple and clover, with the 
probability of its occurring on other herbaceous plants, (d) List of 
food plants was given, {e) Five nymphal stages were reported, cov- 
ering a period of about twenty-two days. {/) Adults may live four- 
teen day.s or over; (1907 experiments indicate that they may live 
thirty days or more), {(j) The location and appearance of the winter 
egg blister, and the contained egg was discussed and illustrated. (/? 
Certain observations on remedial measures were given. 

This Avork was done to a very large extent either personally or under 
the direetmn of Doctor Franklin, and the w'ork this season has been 
continued under his supervision. The following data are either new, 
or confirm the findings of the tw'O previous years. 

This species deposits its winter eggs only on perennials, and of 
perennials, as far as can be determined, only on the apple. One 
young nymph was found on the Avillow, and one on plum. In each 
case these trees w’cre only fifty yards from apple trees, and the nymphs* 
may have been blown to the former trees or carried on larger insects 
or on the feet of birds, It seems desirable, for the sake of conven- 
ience in following the records bearing upon the life history of this 
insect, to arrange our findings in chronological order, therefore: 

June 4th to 10th. At the time when nymphs were found on the 
apple nymphs were also gathered from the elm, white oak, red oak 
gooseberry, black birch, Avhite bireh, linden, and reared to adult con- 
dition. These Avere all found to be species other than E. mali. Cur- 
rant bushes, box-elder, mountain ash, dogAVOod and other perennial 
Avere examined carefully during the first tAVo w^eeks in June, but nn 
nymphs or adults of any species Avere found. One nymph Avas foinul 
on willow June 11th, and tAvo on plum June 7th. The one on Avilio^'’ 
and one of those on the plum w’ere reared and proved to be E. uuib. 
These have been referred to above, and their occurrence ou thcsi? 
trees possibly accounted for. 
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\s proof that no winter eggs are laid on herbaceous plants we cite 
■ results of experiments in which such plants badly infested during 
summer and fall of 1908, and still plainly showing the elfects of 
;i!Mck, were brought into the insectarv’ and kept in the cold room 
ilii.iugh the winter. Upon some of these plants living specimens were 
fduml as late as October 8th. No individuals, however, survived the 
winter, nor did nymphs emerge from the tissues in the spring of 1909. 

.fune 4th. No adults on apple trees, but nymphs in all stages. 
Adults found on alfalfa adjoining apple orchard, but no nymphs, 
tills being a further proof that this insect does not pass the winter in 
the egg stage on alfalfa. Sweeping this field from time to time resulted 
in .securing the following collections of adults on the dates named: 
June 4th, 46; June 9th, 91; June 11th, 192; June 14th, 177. On the 
12th and 13th there were heavy rains, wliieh may account for the 
fulling off from June lltli. June 21st, 268, one nymph first stage. 
Tlii.s is the first appearance of snmuier broods on herbaceous plants 
according to our observations. The field which we had been using 
was then cut, and the following observations were made on a smaller 
field: June 25th, 275 adults and a few nymphs of the first stage. 

July 9th. Nymphs on clover in large numbers, no nymphs on 
alfalfa. 

Auiiust 24th. Raspberry leaves badly infested. 

AugTist 26th. No egg blisters on apple branches. 

8(‘p1embpr 13th. Egg blisters present on apple trees near clover 
field in considerable, numbers, so numerous that probably egg laying 
liad begun several days previously, yet it would seem that ovipositing 
was still going on at that date, since these blisters were not so numer- 
ous as they were late in the pi’evious fall when egg-laying w^as over 
with, 

September 17th. Very few nymphs found on alfalfa and clover. 
Number of Broods: May 21st eggs hatched in in.sectary front 
ai)ple twigs collected by Eranklin in the fall of 1908, Since the 
^-mergence of these nymphs from the egg blisters may have a po.ssible 
bearing upon remedial measures, I may be pardoned for taking the 
lime to describe the process. The nymphs emerge from the bli.sters 
through the opening made by oviposition, making this opening sonie- 
wliat larger during the process. We found that if the weather was 
"arm emergence w^as complete in a few^ minutes. In one case it took 
bve minutes from the time the vertex of the head appeared until it 
H completely out of the blister. In another case it took over thir- 
luinutes. Young hoppers were observed still emerging from egg 
'Jbsters in large numbers as late as May 26th, at which time the 
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flower buds on the apple trees were on the point of opening. Th -se 
observations prove that there is now no question but that the t ug 
blisters so carefully measured by Franklin last fall on the braneh^s 
of the trees in the apple orchard were those of E, nuiU. 

June 4th. ■ First young of the second brood collected on alfalfa. 

July 17th. Adults first appeared from the young of June 2lst; 
possibly they were present a few days earlier, for experiments and 
observations of 1907 and 1908 both show there is an average of 
twenty-two days in the nymphal stages. 

Some of these adults of the second brood were placed on selected 
box elder seedlings, free from any insect, in lamp chimney breeding 
cages, for two days. On July 31st the first young appeared. The 
egg stage at this season of the year varied from seven to thirteen 
days, nine and one-half days being the average. If we add twenty -two 
days to this date, the time of hatching the egg, we get August 22d, 
the date on which the first of the third generation became adult. 

Winter egg blisters were not found until fairly late in September, 
therefore it would seem that these adults of the third brood lay egfjs 
for a fourth summer generation. Further, the finding of nymphs 
nearly as late as November 1st, 1908, would also indicate a foinlh 
brood or partial fourth brood in Minnesota. 

Economic Work; Doctor Franklin conceived the idea of a hopper 
dozer to be carried along nursery rows by two men. This hopper 
dozer consisted of a frame of wood, covered with light canvas, the 
canvas being covered inside with cither crude oil, or some sticky 
substance. Such a machine was constructed, having a padded cross 
bar in such a position as to jar the tree, the purpose being to cause 
the hoppers to fly off and come in contact with the oil or other sub- 
stance on the inside of the canvas. We found, however, that this bar. 
which was to serve as a bumper, was too far forward, and caused the 
»tree to bend forward and strike the tree ahead, frightening the leaf 
hoppers from that tree, and hence nearly nine tenths of the hopper 
escaped. Learning from this year’s experience we perhaps can 
remedy these defects, and try the same thing with certain modified* 
tions next year. The crude oil which we used was not satisfactory, 
but the tanglefoot we found to be excellent. We made an imperfect 
trial of lights, with negative results. 

It has also occurred to us that in the spring of the year nurserj' 
trees might be sprayed with a resin compound, or some sticky sub- 
stance in connection with some of the standard solutions used at tins 
time of the year, so coating the branches with a material harmlc^^s to 
the tree and preventing the emergence of the nymphs. 
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Parasites: We have reared no parasites from Empoasca raoli, 

notes on PAPAIPEMA NITELA AND P. CATAPHHACTA 

J’apaipema NITELA : Eggs of this species, figured on page 153 of 
our Twelfth Report, were laid about September 15th, 1908. A good 
many hatched on May 24th and 25th, 1909, the hatching being conN 
phted May 29th. In all about one hundred caterpillars emerged. 
They at once showed the leaf-mining habit by making galleries in the 
leaves of giant bur-elder seedlings, which happened to be in the cage 
where they hatched, completely riddling the leaves of these plants 
(see drawings and photos). The caterpillars in their earlier stages 
moved like Gcometrids. On May 28th about eighty-four larvae from 
this hatching, which had not had the opportunity to establish them- 
selves in mines, were placed upon selected bur-elder seedlings. Ac- 
cording to Doctor Franklin’s notes this was done about 5.30 on the 
above date. At 8 a. m. the next day, May 29th, they had all made quite 
(laborate galleries in the leaves of these seedlings. On June 2cl, 
after about four days of leaf mining, it w'as noted that they were 
working down toward the bases of the leaves, and some had entered 
Hie petioles. On June 4th many of the larvge had bored into the 
stalks — the tallest plants at that time being about five inches high. 
On July 7th many of these plants had been killed by the borers, and 
the larvae so deprived of their food plants had entered their second 
plants. At this date host plants Xo. 2 were about two feet high, and 
the galleries therein were about four inches long. On July 22d the 
larvae were from one to one and a fourth inches long, and the galleries 
liad increased much in extent. 

In one plant tw^o caterpillars were found, and in this one the 
entrance hole of the lower caterpillar was nine inches from the 
ground, and that of the upper, thirteen inches from the ground, the 
galleries in each case being above the entrance holes. 

On August 17th about all the larvae which w'e had reared from eggs 
disappeared from the plants. A few of the galleries contained 
pupa?. Therefore, F. nitela larvae may attack two plants in the 
course of its life, but evidently never more than two. The first moth 
I'cared in captivity from the above material, emerged August 24th 
^one week earlier than last year), and the last one October 1st. Two 
s»^asons’ observations indicate that the pupal stage lasts, on an average, 
twenty-three days. 

nitela was reared from the following food plants this season: 
Nicotian!, lamb’s quarters, tomato, giant ragweed, cocklebur, peony, 
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burdock and giant Imr-elder, the last plant being, for the two seaso ns 
during which this pest was under observation, the worst affect^ 1. 
On August 1st two ]arv» of P. nitela were found in giant ragwee.l. 
with their entrance holes twenty-one inches above the ground, and 
three other larv* on the same date were discovered with entrance 
holes six feet above the ground. On the same date twelve niichi 
larvai were found in a single giant bur-elder three feet high. Some 
of these were in the stalk, and some in the branches. In every case 
tlie biiiTow ascended from the entrance hole. On September ;ld 
many empty burrows w-ere found (evidently of both P. nitela and 
P. caiaphracta) in hemp and other plants, indicating that a lar^e 
per cent of the larvie enter the ground to pupate. 

i\ uATAFitRACTA : On July 14th thcsc were first observed working 
on young box elders. From this date on they w^ere found to be quite 
common until nearly August 23d, when the last found larvae pupated 
in captivity. Pupation, however, began August 7th, which is about 
the same date it was observed last year. On August 13th the first 
moth in captivity emerged. 

The food plants as observed in 1909 are as follows: Burdock, box 
elder, giant bur-elder, hollyhock, cosmos, peony, larkspur, dahlia, 
thistle, aster, ragweed, tiger lily. It was not found at all in either 
hemp or golden glow this year, In both 1908 and 1909 it was found 
most common in burdock. The highest entrance hole in any plant 
found this year was four feet and two inches from the ground. The 
burrows did not extend below the low^est hole in any case. I wish to 
state, however, that from personal observation I do not think it safe 
to say that they never burrow below the entrance hole, since I believe 
I have sometimes found the galleries in this position. 

Observations on the Migrations of the Larvae in Search of Food 
Plants: As shown above, the larvie of one of these species, and 
probably both, may infest two food plants, and experiments were 
carried on with a number of nearly or quite full grown larvtC to 
observe their movements in seeking food. Larvae were placed in 
various locations in our experiment garden, and their movements 
watched for several hours, frequently until they stopped appart'iitly 
exhausted and finally died without being allowed to enter any food 
plant. It would seem from these observations, in which we marked 
carefully the course of each larva, that they seldom if ever travel 
any considerable distance in a straight line from the place where they 
first hatch. The caterpillar making the best record in actual distance. 
traveled in all seventy-nine feet before stopping from exhaustion, 
but this course was so irregular and tortuous that when it finished 
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jj v.as only fourteen feet in actual distance from the starting point, 
A itlier larva traveled a distance of fifty-six feet before becoming 
. v/iausted and at that time was only sixteen and one-half feet from 
iis starting point; a third traveled a total distance of fifty-five feet, 
;ji;,l ended twenty- four feet from the starting point, this being the 
fijiiliest distance reached from the starting point of which we have 
irr.ifd. These larvje were all practically full grown. Occasionally 
aiHs appeared to attack the larvce and cause considerable annoyance. 

Plants, the lower part of whose stems were covered with tangle- 
tViot, were completely exempt from injury. It was repeatedly oh- 
served in these experiments that when a larva got within a foot or 
(we of a food plant, it had to bo constantly turned away from it, since 
it sliowed great determination to reach the stems of the desired plant. 
The two charts shown illustrate the devious routes of two of these 
Iarv;e. In one it wull be noted that a fairly straight course was taken 
through plot 46, filled with tomatoes. This was undoubtedly brought 
about by the fact that although it sought to enter tlie tomatoes, it 
was kept away from them constantly, hence the somewhat straight 
course through that plot. Each plot as shown was four feet square, 
and the space between the plots was four feet. 

The parks about Minneapolis and St. Paul are kept remarkably 
clean and free from w^eeds, and several days spent in examining 
flower beds in these parks resulted in finding that they were almost 
entirely free from the attacks of stalk borers. When these pests were 
present they were always found in beds located in a neglected corner 
of the park near some weedy patch, it being evident in these cases that 
the larvjc came from the weeds. 

Economic Suggestions and Experiments : It is very evident that 
whore flower gardens and their environment can be kept perfectly 
free from weeds, freedom from attacks of this pest is assured. From 
our own observation it is clear that ib is very desirable to clear up 
weeds that start during the latter part of ^ilay and during June in 
!^uch places, because at that time any young larvte which may be min- 
in? the leaves of the weeds, will be destroyed with the weeds. Further, 

IS not probable, from what we have seen in our own experimental 
-firden. that these pests make extensive migrations to other plants. 
Occasions arise, however, when an owner of a garden cannot control 
adjoining ground, which may be weedy, in which case it is necessary 
h) find some means of keeping the larvae out of the garden entirely. 
Without going into details of the experiments which we have tried 
liiis last summer, experiments which called for the planting of verj' 
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many plots similar to what are shown on these charts, using siK.h 
food plants as hemp, peony, dahlia, corn, potatoes, tomatoes, gold.-n 
glow, asters, tiger lilies, hollyhocks, giant bur-elder, giant ragwet-il, 
burdock, daisies, sunflowers, etc., we may say briefly that the most 
effective barrier found was a thin board smeared with tanglefoot on 
the outside. This board was about one eighth of an inch thick, and 
about five inches wide, and placed in the ground edgewise, around 
the four sides of the plot. The tanglefoot should be put on an inch 
or so above the ground, so that it could not be easily coated with 
earth by the spattering occasioned in the event of heavy showers; 
and whatever sticky substance is used, it should be of such a nature 
as to either remain sticky, or be kept sticky by several applications, 
from June 1st to August 1st. 

The fact that the larvae show a strong tendency, when within about 
two feet of their favorite food plants, to go to said food plants 
directly, suggests that possibly a barrier of weeds might be placed 
around a garden, thus providing the caterpillars hatched outside the 
garden with food, and making it unnecessary for them to travel to 
the flower beds. These would have to be burned in the fall, of course. 
They would have to be in position during the last of May, or early 
part of June. 

Parasites: These two species appear to be extensively parasitized, 
since we have reared many individuals of Tachinids from them. 
From jP. cataphracta, Ilypostena variabilis Coq., and from P. nitek 
also an Exorista sp. also Masicera myoidma Desv. in large numbers, 
the last named being identified by Professor Aldrich. From a breeding 
cage containing both species we reared what I regard as IchMimon 
l(Etus, and evidently Ichnemion orpkeus Cress. From some material 
emerging from the pupa of P, nitela Professor Aldrich also named 
for us an Ortalid, Cb/i^topsis aentea Wied. 

We have considerably moi;e parasitic material from these two 
species of at least one genus and parasitic. 


Mr. Sanderson : I w’Ould like to inquire if the leaf hopper causes 
serious damage to old apple trees? Does the work of this insect 
affect the growth of old trees seriously ? 

Mr, Brues: In regard to the Ortalids, it is well known that tlic 
species of at least one genus are parasitic. 

Mr. Sanderson: The reason I asked these questions was because 
some trees in New Hampshire have suffered in the past season from 
the attack of leaf hoppers. 
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Uk. Felt: I do not know what the conditions are in New Hamp- 
shirt’- Some injury has resulted in New York State, but upon sub- 
niitnng specimens to Mr. Van Duzee they were determined as 
'[}ji.>hIocyba rosce Linn. 


President Britton; The next paper on the programme will be 
read by Mr. A. Gr. Hammar, Washington, D. C., entitled “Methods 
psed in Rearing the Grape Root-W*orm {Fidia viiicida Walsh) and 
the Codling Moth.” 

methods in rearing the grape root>worm, 

fidia VITICIDA WALSH, AND THE CODLING MOTH, 
CARPOCAPSA POMONELLA L. 

By A. G, Hammar, Bureau of EuiomoJogy, North Eaat, Pa., Field Station 

This paper was accompanied by lantern slides showing breeding 
cages and other devices used in the rearing of the insects, with a sum- 
mary account of the results obtained with the Grape Root-worm. 
[Withdrawn for puhlieatiou elsewhere.] ^ 


President Britton; The next paper on the programme will be 
presented by Mr. W, C. O’Kane, Durham, N. H., entitled “Work on 
the Apple Maggot. ’ ’ 

WORK ON THE APPLE MAGGOT 

By W. C. O’Kane, Durham, N. H. 

In New Hampshire today the most serious orchard pest is the 
Apple Maggot, Fhagoletis pomonella, Walsh. 

Four factors contribute to this: 

h The apple is a principal crop in New Hampshire. 

2. The infestation is now general throughout the lower two thirds 
of the state, including the entire apple growing section. 

3. While formerly found in early or sweet varieties, usually grown 
fop home use, the insect is now spreading rapidly to the winter fruit, ' 
^'hich is the commercial mainstay of the orchardist. 

4. No positive, effective and practical remedy is known; at le^st, 

that we may recommend with certainty to the grower who 
^^ppens to have a careless neighbor, that does not keep his fallen 
picked up, or to the man whose trees may lie partly along a 
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stone wall where drops are sure to lodge undetected. Incident; ily 
most orchards in New Hampshire are provided with such w;. Is, 
varying in thickness from eighteen inches to five feet. 

Twcntv years ago Professor Harvey in Maine published his nio.in- 
graph of the Apple Maggot. It was a good piece of work. The hj, at- 
omy and histology of the insect \MTe worked out; the fact was -lis- 
cov(‘rcd and proved that the egg is inserted beneath the skin of the 
apple, not laid on the surface; matters of consequence in the life his- 
tory were determined; and remedial measures were suggested. 

Since then Rhode Island has done some work, and the subject has 
been touched on elsewhere. 

No investigation in entomology is ever complete. Matters nii- 
thought of, or untouched because they seemed trivial, turn out to h.. 
important. The Apple Maggot is no exception. There are gaps in 
our knowledge of the insect. And it remains still a half-solved prob- 
lem, which means that, economically, it is not solved at all. 

Wc have undertaken to- fill these gaps, so far as we can ; and to 
find the remedy, if it lies in our power to discover it. 

To trace the spread of the insect in the state, and to get at eerlain 
economic phases of the problem, we are securing from the growers 
detailed reports of the conditions in their orchards. We fnrnisli 
them with two printed blanks. One contains a list of seventy-t\vi> 
varieties of apples, and we ask them to indicate those that are badly 
infested, those moderately infested and those free from attack. TIk* 
other contains numerous questions. We ask them what their loss 
has been this year ; how long their trees have been infested ; how their 
trees are situated — whether in sod, cultivation or pasture, whether 
any lie along a stone wall. We want to know if they have ever 
allowed any sheep in their orchard, any pigs, any chickens, any 
cows, and — what is equally to the point — w^hat time of year were 
they turned into the orchard and when removed. We ask them it 
they keep the fallen fruit picked up, and — again an important point 
— how often. Other similar questions are included in this blank. 

These reports are coming in rapidly, and are both interesting and 
valuable. Some of the data may be crude and some unreliable, but 
much is to the point and all is suggestive. 

In the matter of life history and habits w^e are giving particular 
attention to some eight or ten problems, all of them now more or less 
obscure. We want to know what becomes of the larvae in winter 
apples — for they are there, half giwn, as late as December, A let 
of these apples are now under observation. Records have been made 
in various orchards that will form the basis for a study of the dyiD? 
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j,„,,TS or wandering habits of the adult female -in other wonls 
possible danger zone of an infested tree, Later we hope to deter’ 
nil! ■ the time that elapses after the female emerges before it is ready 
to III,!' eggs, and the feeding habits during this period. This fall we 
have started on a study of the depth to which the larvie go to pupate, 
un.l. r various conditions, and the time that elapses after the larva 
issues from the fruit until it begins to pupate. 

.Most vvinter apples in New Hampshire are kept for a while in 
.storage of one kind or another, either in a fruit cellar or under 
rofrigcration. We have secured infested and non-infested apples of 
Iho .same variety, from the same orchard, and of as nearly identical 
iluality as possible. We have placed these in storage, to observe the 
drtcnoration of the one as compared with the other, both diirin- and 
after storage, and the effect on the vitality and development of the 


.Vpparently, in orchards of a hard, winter variety, such trees as 
are infested will show fruit ripening a little in advance of the rest 
Me have set ourselves to find out whether this fruit ripens prema- 
turely because of the presence of the larva; in it, or whether certain 
trees with a trifle earlier bearing proclivities offer fruit more attrac- 
nve to the egg laying female. By means of limb cages, and con- 
trolled infestation, we hope to accomplish this 
Data are in shape, and plans are now being made, for a thoro 
tiioiit of methods of control, on a sufficiently large scale to be eon- 
tiisive. These will include cultural methods, such as deep plowing- 
repeated, shallow cultivation; removal of fallen fruit; and the use 
ot Incsfoek, especially hogs, sheep and chickens 
-Another plan that will have a thoro trying-out is the use of sweet- 
™ed a..emcals to poison the adult prior to the begiuniug of e... 

sea™ . by Mr. Mally in South Africa this laTt 

wT’ “fading tins remedy to the Fruit Fly, CeratiUs capitaia. 

Ilie sarne'^af Tl K X '"‘e ^sects are not 

'■ same at all, but their habits arc similar. 

Finally, in a biological way this insect presents an interesting ques- 

earlv 7“* ® It is a fact that we may have 

“‘v 1 , fruit, with the latter free from 

inf J«l ^ “ Mher cases the late fruit is badly 

'>>av ni b '"‘bin this species thei; 

'’|■nt fl racial limits corresponding to the widely diver- 

'fese Ibnirrf 'n of late winter fruit; 

the one- to ada^ by the inability of a race maturing normally in 
adapt Itself in the next generation to the variety inhabited 
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by the other race, altho these two races show no structural differeii, r.s. 
By isolating fruit with limb cages and making use of artificial infe.^ta. 
tion we hope to get some interesting lights on .this problem. It is, of 
immediate practical value because it means danger or no danger from 
infested wayside or farmyard trees lying near commercial orchards. 

l*robably the foregoing will keep us rather well occupied and 
doubtless other phases will turn up later. 

Some of the members of this association have had experience in 
working out a problem of this type. 'We should be very glad to re- 
ceive from these any suggestions as to what to do and what not to 
do in our work. 


Mr. Bb.\ucher: What is the best method of protecting fruit from 
this insect, and how can you tell whether the fruit is infested? My 
experience has been that there is not much indication of infestation on 
the outside of the fruit. 

Mk. 0 'Kane : In the case of certain varieties of apple, it is some- 
times difficult to determine whether or not fruit is infested with this 
insect, although it is always possible to do so by critically examining 
it with a hand lens. 


President Britton: Doctor Felt will now present his paper, eo- 
titled “Spraying for the Codling Moth." 

SPRAYING FOR THE CODLING MOTH 

By E. P. Felt. Albany, Y. 

The main purpose .of our experiments was to test the relatht" 
efficiency of a coarse driving spray, such as that produced by a typi- 
cal Bordeaux nozzle with a pressure of over 100 pounds, in compan- 
*son with the fine misty spray of the Vermorel nozzle and its various 
modifications. 

Comparisons were made between single sprays of each of the above 
mentioned kinds, applied just after the blossoms fell (plots 1 and 4'. 
between two sprays of each kind, one given just after the blossoms 
fell and the second just before the sepals closed (plots 2 and 5). and 
finally between two such sprays and a third applied with a yv'ml 
nozzle the last week in July, for the purpose of destroying the second 
brood of the codling moth (plots 3 and 6). 

These experiments were conducted in a young orchard belonging 
to Mr. W. H. Hart of Arlington, N. Y., near Poughkeepsie, the 
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bcin" duplicated in the orchard of Edward VanAlstyne at Kinder- 
IvV'k. The Hart orchard is on a moderately high hill, the trees being 
thrifty, about fifteen years old, 15 to 18 feet high and 30 feet apart. 
Kaeh plot consisted of approximately forty-two trees, six trees in a 
fow one way and seven in a row the other way, the central six being 
the actual experimental trees and invariably Baldwins, though some 
of the barrier trees were Northern Spys. The experimental trees 
were carefully selected for uniformity of size, fruitage and infesta- 
tion. An examination of one resulted in finding thirteen empty 
codling moth cells and of another, none. These were not in the 
experimental area. The orchard as a whole had not been sprayed 
much prior to the past season. 

The spraying followed the usual practice of orchardists, the aim 
being to cover the entire tree and especially to hit the tips of the 
young apples with the spray. The Bordeaux nozzles were set so as 
10 give a maximum of rather coarse spray which would not break up 
into fine drops till about six feet from the nozzle. The aim of this 
application was to drive the poison straight down into the tip of 
every young apple, the nozzle being held about 18 to 24 inches from 
the fruit so far as possible, and the pressure being maintained at 
about 150 pounds. This gave a stiff, penetrating spray which 
repeatedly passed the stamens and collected in the lower cavity, 
especially in the first application. Despite the above, it was found 
practically impossible to fill the lower calyx cavity in all cases, espe- 
cially was this true during the second spraying after the stamen 
bars had withered a little, An examination showed that the dried 
tips of these organs were very likely to become entangled and present 
a most effective barrier to the passage of the spray. In practice it 
was found much more difficult to cover a tree thoroughly wfith the 
Bordeaux type of nozzle than it was with the much broader and more 
evenly distributed spray coming from the Vennorel nozzle. 

The trees were sprayed with 5y^ pounds of Grasselli's arsenate of 
lead and 10 pounds of copper sulfate to each 150 gallons of spray, 
enough lime being added to neutralize the copper sulfate as deter- 
mined by the Ferro-cyan ide test. The first application was made 
20, the second May 31 and the third June 28. Two check trees 
'vere left in the immediate vicinity of the experimental plots. 

Observations upon the growth and development of the fruit were 
made at intervals during the season, and on September 13 and 14 
llie dropped apples were collected and carefully sorted. It w^as then 
that there were from 14,91 per cent to 26.67 per cent of w'ormy 
under the experimental trees, while the check trees had 73.91 
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and 81.02 per cent, respectively, of wormy fruit. The apples .re 
picked October 5 to 7 and the remaining windfalls and all on th. 
trees carefully sorted, and these figures, combined with those obtnin.-d 
earlier in the season, were brought together in the following tnlj].. 


SUMMARY OF PLOTS 



Total No. 

Clean Fruit. 

Wormy Fruit. 

Plot. 

of Fruit. 













Range of per 

Range in 



No, 

Per cent. 

No. 

Per cent. 

cent between 

Nu. he- 







trees. 

tween tn-e.s. 

1 

30,177 

29,818 

93.61 

359 

].19 

.63- 3.16 

30-iu 

2 

1 10,316 

10,206 

96.93 

110 

1.07 

.61- 2.66 

6- 30 

s 

1 9,680 ‘ 

9, .582 

98.99 

98 

1.01 

,32- 2.64 

4-29 

4 

1 20,813 

20,017 

98.35 

296 

1.45 

.96- 2.64 

36- SO 

5 

1 19,275 j 

19,081 

: 99.01 

191 , 

.99 

.4^ 1.51 

1.5- 61 

6 ’ 

7,710 : 

7,633 

99. 

77 

1. 

.59- 2.74 I 

1- 23 

Check. 

1 3,251 

2,366 

72.73 1 

j ; 

885 

27.27 

25.71-33.57 

217 665 


Bearing in mind that plots 1 to 3 were sprayed with Vermord 
nozzles and 4 to 6 Avith Bordeaux nozzles, as described above, it will 
be seen that in each of these groups there is a successive decrease in 
the number of w'ormy fruit obtained from the various plots. This, 
while apparently significant, has no bearing upon the problem, since 
there is a similar decrease in the total number of fruit upon the trees 
of the various plots. The percentages of clean fruit or the percent- 
ages of Avormy fruit, it will he seen, are remarkably uniform for each 
of the six plots, showing that so far as this orchard is concerned 
under conditions obtaining the past season, there was very little 
difference betAveen treatment with a coarse driving spray applied fit 
^ relatively high pressure and a finer spray AA-hich under no conditions 
could be driven with much force. Furthermore, it is impossible from 
a study of the percentages, to find any very marked benefit from tk 
second and third applications unless it be in the case of the treat- 
ments AAuth the Bordeaux nozzle. Even then the latter only approxi- 
mate and hardly exceed the results obtained with the Vermorcl nozzle. 
As pointed out before, it was found much more difficult to cover a 
tree thoroughly Avitli the Bordeaux than with the Vermorcl nozzle. 
Reference to the check trees shows a material benefit accruing from 
even one application, since the sprayed plots gave at least 98. o3 per 
cent of AA’orm free fruit, Avhile the uusprayed or check trees pi’oduceil 
but 72.73 per cent of worm free fruit. 
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; analysis of the records of individual trees in the various plots 
, uarized in the following table, discloses an interesting condition. 


VARIATION IN INDIVIDUAL TREES 


Plot. 

Maximum Tree. 

Minimum Tree. 

Range in No. of Wormy 

No. Fruit. 

Per cent 
Wuriny. 

No. Fruit. 

Per cent 
Wormy. 

Fruit. 


8,745 

.63 

2,507 

3.16 

30-111 


3,649 

.75 

226 

2-66 

6- 30 


2,288 

.61 

417 

2.64 

4- 29 


5,044 

1 

.96 

1 

3,002 

2.64 1 

36- 80 


[ 5,137 

1 ; 

994 

1.50 

15- 61 


1 3,821 

.70 

1 

2.74 

4- 23 


The maximum tree of a plot invariably produced the lowest or 
nearly the lowest percentage of wormy fniit, wTiilc the reverse was 
true of the minimum tree. It will be seen that the variation in num- 
ber of Avormy apples on the various trees was not very great, indicat- 
ing a fairly uniform degree of infestation. Were such to be true Ave 
would expect a lower percentage, as shown by the figures for wormy 
fruit, on the heavily laden trees. A reference to the record of the 
plots as a whole shows practically no variation in the percentages of 
wormy fruit between the more and the less productive plots. This 
may be due in part to the fact that the plots sprayed two and three 
Times yielded less fruit than those receiving one application of poison 
— the smaller yield offsetting in a measure the benefit derived from 
the .second and third sprayings. 

It may be inferred from the aboA^e that unusually faAmring condi- 
tions resulted in this somewhat anomalous shoAving, The first experi- 
tnenf. that is, a single application with the Bordeaux and the Ver-* 
morel nozzles was also tried at Kinderhook under different condi- 
tions, since the trees were older and, moreover, Avere in the vicinity 
0^ still older trees. There is every reason for believing that the 
fodling moth was more abundant in this latter orchard than in the 
first named. Two plots Avere laid out in the same manner as at 
I'onghkecpsie and thoroughly sprayed. One plot gave an average 
of 98.96 per cent of AAmrm free fruit and the other of 98.27, Avhile 
lire eheck trees produeed but 73.08 per cent of worm free fruit. 
Ibvin^r iq jjQ engine available for these latter experiments 

the difficulty of maintaining a suitable pressure by hand, the 
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spraying was not as thorough as that at Poughkeepsie. The result is 
shown in a slight lowering in the percentage of perfect fruit 

A study of the wormy fruit gives some interesting data, since it 
was found on plots 1 to 3, that 10% to 18.36% of all the wormy 
apples were entered at the end, an average of 11% end wormy. 
Similarly, in the case of plots 4 to 6, the variation was from 9.94% to 
12.50% or an average of 11.50% of end wormy apples in the total 
infested. Comparing these percentages with the 69.37% end wormy 
of the infested apples on the two cheek trees, it will be seen that tbe 
major proportion of the codling moth larv® destroyed, must have 
been killed in or about the blossom end because of the enormous 
reduction in the sprayed fruit of the number of end wormy apples. 
There is a slight percentage in this respect in favor of the coarse 
spray with the Bordeaux nozzles. Duplicate experiments in another 
orchard at Kinderhook gave 17.51% to 18.9% end wormy fruit on 
the sprayed trees, while on the check trees there were 37.28% end 
wormy fruit. It is evident from the above that the spraying results 
in the marked reduction in the percentage of end wormy fruit, and 
that this benefit is secured in large measure at least, without regard 
to the amount of poison driven into the lower calyx cavity. 

The results given above would seem to justify, so far as the Hud- 
son River is concerned, the belief that one thorough spraying with a 
Vermorel nozzle within a week or ten days after the blossoms fall 
will result in protecting a very large percentage of the fruit from 
■codling moth injury. 


Mr. Rumsey: I have a. set of photographs with me showing the 
final results of a test we made at the West Virginia Agricultural 
Experiment Station to determine the relative merits of a mist sprar 
and a coarse, high pressure spray for the codling moth. Before 
"passing the pictures I will give some details of the experiment. Fifty 
three Ben Davis trees were used in the work. Twenty-four trees vere 
sprayed four times with three pounds of arsenate of lead to dfi}' 
gallons of Bordeaux, using a “VermoreF’ nozzle with a pressure ot 
about one hundred pounds. The same number of trees were spra.^^d 
once with one pound of arsenate of lead to fifty gallons of wakr. 
using a ‘‘Bordeaux’' nozzle, connected to the spray rod by an altad- 
ment bent at an angle of 45°, with a pressure of two hundred to 
hundred and fifty pounds. The spray was- applied just after the 
petals fell. To the trees which received four sprayings the last sprf*.^ 
was applied July 21. Five trees of the same variety were roserw'l 
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rhe(*ks. B'ive trees were also selected from each of the dilfereiit 
nil diods of treatment. The fruit from the fifteen trees was examined 
filx'ut every two weeks durin;? the season, beginning' with the June 
A record was made of the v;ormy apples as to whether the 
^viwius entered at the calyx, side or stem of the fruit. While the 
test was made primarily against the codling moth a record was also 
l(e|)t of the curculio marked apples. 

The percentages marked on the photographs are simply those 
(ihfaiiied from the picked fruit as seen in the pictures. When we take 
into consideration the dropped apples from tlu' check trees, the per 
('(‘Ilf of wormy and cureulio marked fruit will be increased as it may 
also be in the sprayed trees. The average per cent of wormy and 
cureulio marked fruit as seen in the pictures is as follows: 

Check trees: per cent worjjiy, 86; per cent cureulio marked, 84. 

Mist spray; per cent wormy, 8; per cent curculio marked, 11. 
Coarse spray (high pressure); per cent wormy, 2; per cejit, cur- 
cnlio marked, 11. 

Mr. Saxdersox : Doctor Felt’s results eorresi)ond exactly with 
wluil I have secured in New Hampshire. 

I would like to know what results he got from llie use of the 
Kviiud nozzle. I wish there was some way of using the word “Ver- 
jRori'iC’ as. applied to the different forms of nozzles, without using 
tin* one name. I think we had better refer it to the ('ommittee on 
Xonienelature, and get a name for the .special kinds. Tt has been 
that this form of nozzles be called the “Disc” type, which 
tnrm seems worthy of adoption. 

-My experience has been that the Friend is superior to the old noz- 
fir, As regards the driving spray; I do beli(*ve that the driving 
>pi’ay is superior in that yon can get the spray into the tree, and, 
i'(*t the fruit treated, which you cannot do with a mist spray, 
iht FEt/f; I have the very highest respect for Professor Sander* 

.s opinions, but 1 must take a diametrically opposite position. I 
Riii-st say, from my observations, that you will have great difficulty 
w covering the trees thoroughly with a driving spray, 

^1k. llR.vuciiER ; The first season that I used the Bordeaux nozzle 
experience was the same as Doctor Felt’s; I was unable to cover 
the trees thoroughly using a single nozzle. By using two nozzles 
pfist season with a Y and a 45° crook, having the nozzles set so 
two fan-shaped sprays were parallel to each other and to the 
^fizon and at right angle to the extension rod I was able to do very 
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satisfactory work. ‘When the nozzles are properly set and ih..* 
coarse spray is used the fans meet about four or five feet from die 
nozzles ami at 2(.K] pounds pressure give a fine driving spray ihiit 
can be directed downward into the calyx cups and do very satisfactory 
work. 

Secretary Burgess: I would suggest to the members that alter 
they see the spraying demonstration tomorrow, they try an adaiua- 
tion of the solid stream spray, as I believe it is the coming sy^tcrll 
for treating apple orchards. 


President Britton: The next paper will be read by Prof, R. \ 
Cooley, Bozeman, i\tont., entitled '^Xotes on the Ten-Lined Potato 
Beetle in Montana.’’ 

NOTES ON THE TEN-LINED POTATO BEETLE IN 
MONTANA 

By R. A. Cooley, Montana AgriciiUaral College 

During the summer of 1907 and again in 1908 frequent observations 
were made on the life history of the ten-lined potato beetle in a small 
patch of potatoes in the home garden at Bozeman, Montana, and tli*' 
writer became convinced that only one brood of larvm was prodiifcd. 
The principal points in the life history were followed during liotli 
seasons, including the first appearance of the adults, the eggs on 
poRito and on closely related wild plants, the development of the lai- 
vae, their disappearance for pupation and the subsequent appears rie' 
of fresh adults. In both seasons the adults disappeared without 
depositing eggs for a second generation. 

It seemed desirable, however, to make cage experiments, mi 
•accordingly adults were taken into the insectary on June 19. TJUl 
Our notes for this season show that the first adult was observed on 
June 2, On June 7 adults were becoming plentiful and were seon 
on potatoes in the garden, and on June 13 eggs were being laid plen- 
tifully. The beetles taken on June 19 were then clearly of the over- 
wintered brood. These beetles in the cages laid eggs promptly art! 
plentifully. The first eggs hatched in thirteen days and the larvs 
went into the earth on July 13. The first adults appeared on h^}' 
30, and after feeding for a few days disappeared into the earth oa 
August 13. 

Most of the over-wintered females died after laying a few clusters 
of eggs, but one individual continued to lay at ffequent iiitervah 
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,i; to September 1, when no further attention was given to the cage. 
'l':As female was alive and laying eggs nineteen days after adults 
rv a'ed from her eggs had gone into the earth for the winter. This 
tV; !ale would eat her own eggs when food became scarce, and the 
larva* would eat eggs at any time. Observations out of doons carried 
on during three years show that the beetles had practically all gone in- 
to tlie earth for the winter by Augnst 27. The non-appearance of a 
saia'ind brood of larvae in Bozeman has thus been noted three years in 
guecession. The elevation of Bozeman in the Gallatin Valley is 
4>(i0 feet; the latitude is about 46°, 

^Ke have not made definite observations on the number of gcnera- 
tioiJ.s per year in other parts of Montana, but it seems probable that 
in the lower valleys of the state where the growing season is longer, 
the usual two broods will occur. 

This beetle is still spreading into new territory in Montana. It 
has been introduced into Flathead County only during the last few’ 
years. Its first appearance in other valleys in the state is still fresh 
iu the memory of residents. On the testimony of early residents it is 
dearly an introduced species in the Gallatin Valley wiiich is east 
of the main divide of the Rocky .Mountains. 

In the Gallatin Valley the species thrives in a wild state on Sola- 
mon triflorim, w’hich is an abundant w’eed in unplow’cd fields. The 
adults migrate into potato fields from the surrounding native vege- 
tation in great numbers, and in one brood constitute a serious pest. 


Tresident Britton : I wish to state at this time that it w’as im- 
possible for Doctor Howard to be present at the meeting, in order to 
ifll ns about the parasite wmrk w'hich is being carried on in Massa- 
diiisetts. The introduction of the parasites and natural enemies of 
the Gipsy and Brown-Tail Moths is one of the largest experiments of 
the kind ever attempted. Doctor Howard, however, has authorized 
Mr, Fiske to make a statement in relation to the progress of the work, 
and we will now be glad to hear from him, 

WORK WITH PARASITES OF THE GIPSY AND BROWN- 
TAIL MOTHS 

By W. F, Fiske, Bureau of Entomolo{/y 
[Withdrawn for publication elsewhere] 
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FKKsroENT Britton: Mr. John J. Davis, Urbana, III, will ikav 
present his paper, entitled: “Insect Notes from Illinois for 1909." 

INSECT NOTES FROM ILLINOIS FOR 1909 

By Joii.N J. Dams. Office of the iitale Entonologist, Urhana, IJL 

Th(‘ fol lowing: notes are taken from observations by the writiM-, 
and, unless otherwise indicated, were made in and about Chicago. 


Insects of the Truck Farm and Vegetable Garden 

The common asparagus-beetle {Crioceris asparagi Linn,) is imt 
very widely distributed, for it is known to occur only in a eomparii- 
tively small area northwest of the city. Where found, however, it is 
H pest of gn^at importance every year. 

The imported cabbage- worm iFontia rapcp Sch.) was not so gvii- 
erally destructive as in previous years, but in restricted localities, ami 
also in the west-central part of the state, the crop was a total failnrt' 
because of it. 

'the cabbage-maggot {Pegomijia hrassicce Bouche) is annually ;t 
pest of greatest importance; in fact, the growing of early eabbagi^ 
and eaulifiower has b(^en almost entirely discontinued because of it. 
Midsummer and late cabbage is seldom noticeably injured, nor arc thi* 
cabbage plants often injured in the seed-bed. Many of the remedii-s 
which have been proposed by writers Avere tried, and only two gave 
favorable results, these being the tarred felt cards and hellebore 
decoction, the latter proving the more satisfactory. Applications of 
commercial fertilizer arc of muck value. 

The cabbage-aphis {Aphis hrassico: Linn.) was not so generally 
destructive this year as in previous years, when it has ruined largt' 
j^creages of cabbages. 

The striped eueurnber-beetle {Diahwtica vittaia Fab.) is sebltnii 
a A'ery important pest, and when present it is usually readily coa- 
trolled by the use of some simple repellant, such as air-slacked lino'. 
dust, land plaster, etc. This year no appreciable injury was done i>y 
this insect. 

The melon-aphis {Aphis gossypii Glov.) has never been dcstructiv'- 
fo curcubits out-of-doors in the vicinity of Chicago, but in west-ccntnil 
Illinois it is usually one of the most important considerations ia 
growing of melons. This year, however, it was much leas C()n!iii'’ii 
than in former years. Greenhouse cucumbers, an important pnHlci'f- 
are often badly injured by the melon-aphis, but where fnniigaib"^ 
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\nlli hydrocyanic acid *as or tobacco is practiced, it seldom becomes 
tr..iiblesome. 

The sqiiash-bu*? {Anam frisfis DeG.) was found destnietive in a 
f,\\ isolated localities, and in every instance the injured vines were 
an out-building or other desirable hibernal in*; (juarters. More 
nfini the injury was to yoiiiijr cucumber plants in cold franie.s. 

The fickle inidg'e {Sckira iuconsfans Fitch) is one of the most 
,|,-.sli'\]Ctive hothouse cucumber pests in northern Illinois. The mag- 
gots attack the roots and stern of the plant, gna^ving tlu^ tissue and 
fjititig into it. Affected plants may be recognized by a eharactt'ristic 
uniting, and by their slow growth, and unh'ss treated they will soon 
,ln‘, Xever have I found appn'ciabh' injury except where fresh 
liianure was used. The susceptibility of various varieties is well 
shown in the photographs. Two vari(‘ties, Davis Perfect and a com- 
iiKHi whit(‘ spine, were grown in the .same range, the cultivation, 
[ilanling, manuring, etc., being identical. The Davis Perfect, a 
ci'oss between a white spine and Knglish, was scarcely injured, and 
};.'<! large healthy foliage, while the cmiunon white .spine was practi- 
[■jilly ruined. The u.se of a soaponified creosote preparation, applied 
fit tlie base of tlie plant, proved of value, but further experiments 
'liiiuld be made with it before it can be recommended as a certain 
iviiiedy. Nicotine extract and ‘'lemon oiP’ also proved beneficial. 
The use of old rather than fresh manure is certainly most com- 
iiieudable. 

The greenhouse white-fly {AlruroArs raporariorunt West.) and the 
ivil spider (Teiramjrhns hmacuintiis Harv.) are always pests of cu- 
'■niiihers under glass in this state. As is well known, the former 
uiii he controlled by the proper use of hydrocyanic acid gas, but the 
o'd spider, after once getting a good start, is not .so easily dealt with, 
kiithing that we have tried has proven satisfactory. 

Horse- radish was injured in certain localities by the horse-radish 
^ii'H-beetJe {PhiiUofreta armoraciie Koch^). 

^hwnhouse lettuce was badly attacked by the variegated cutworm 
iVr/V/rmn<x sanna Hbn.), and the European lettuce plant-louse 
Admmpkum Jactme Kalt. ?). By poisoning the lettuce leaves and 
laying them on the bed before setting out the plants, injury l)y the 
'■’it^vorms was, in most cases, prevented. The plant-lice were easily 
‘■''SiJrolIed by the use of tobacco or hydrocyanic acid gas fumigation. 
T’lic onion-maggot {Phorhia cepelorum Meade), although doing 
injury in several places, was not nearly so numerous as in 
Anil's previous, 

hy C. A, Hart. 
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About mid- August, the onion thrips {Thrips tahaci Lind.) 
very abundant, and did much damage to onions, and especially to tli, 
onions for seed. They attacked the seed-pods before the seeds li;]..! 
hardened, and in many places the seed crop was a total failure. 

The Colorado potato-beetle {Leptinotarsa decemlineata Say) was 
about as abundant as usual. The apple leaf-hopper {Empoasca mli 
LeH.), which was very destructive to potatoes last year, was a sli-iht 
offender in 1909. 

A new pest of the potato and other crops for this part of the state 
has made its appearance within the last few years, and this year it 
has spread over a much larger territory, and has become a pest of 
prime importance. This insect is one of the wireworras (Lmoniiis 
conftisus Lec.^), and, according to our observations in Cook County, 
differs from most wireworms in that it is most abundant and destruc- 
tive in the highem parts of the infested areas. This species was found 
damaging potatoes, tomatoes, onions, cabbages, radishes, and sweet- 
corn. The English soil-fumigant, Apterite, which has- been highly 
recommended by one or two English entomologists, was tried, but 
without any noticeable benefit. 

Insects Injurious to Flowering Plants 

The com root-aphis {Aphis maidi-mdkis Forbes) was not nearly 
so destructive to asters as last year, but, nevertheless, injury was 
reported from a few localities. 

In greenhouses, aphids were not especially abundant, except in a 
few cases. Those which were found doing noticeable damage were 
Myziis persiem Suiz. on earnations, Macrosiphum circumflexa Buck, 
on easter lily and maidenhair ferns, and M. sanhorni Gill, and Aphh 
rufomaculata Will, on chrysanthemum. 

The variegated cutworm {Feridror^ia sauoia Hbn.) was found dam- 
aging greenhouse carnations, smilax, and Asparagus plumosa. It is 
especially fond of the tender young asparagus shoots. Our expon- 
ments showed the poisoued bran mixture together with the trap 
lantern a very satisfactory remedy. Hand picking w^as useless in the 
asparagus houses. 

The greenhouse leaf-tyer {Phlyctcenia ferrugalis Hbn.) is anotimt’ 
greenhouse insect which is with us every year, attacking clirysai’' 
themums. It is of no importance on any other plant. The use et 
arsenate of lead, beginning when the plants are small, has given 
satisfactory results. 


Determined by C. A. Hart. 





svi> uerfwit niifiumbers showiu^ relative immunity from Sciara attack. Grown in 
same range as those illustrated on Plate 1 1 
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The southern fern cutworm {Callopisti'm floridensis Guen.) is an 
which has only recently made its appearance as a destructive 
ji.st of greenhouse ferns, especially the Boston ferns. It was first 
J-, ported from Onarga, 111., in 1907, and since then it has required 
strict vigilance on the part of the Onarga florist and two other florists 
ill Chicago to keep it from destroying their entire stock. Although 
only known to occur in these three greenhouses, in Illinois, it is a 
of much importance where found. This species was described in 
lSo2 by Guenee from a single male collected in Florida, and, so far as 
we have been able to learn, it was not reported again until this year 
in the Yearbook of the U. S. Department of Agriculture for 1908, 
wliere the Bureau of Entomology reports it as a destructive in.seet 
on ferns in Washington, D. C., greenhouses. Our experiments slio^v 
the use of pyrethrura spray late in the afternoon or in the evening, 
togetlier with the trap lantern, to be the ])est means of combating 
them. 

The onion thrips (Thrips tahaci Lind.) is the most generally de- 
structive pest known to. the Illinois florist, roses and carnations being 
serioii.sly damaged. They are abundant every year, and especially 
so during the early and late summer months. Nicotine extracts are 
the most generally used and have given the best satisfaction. Clean 
(■iiltivation in and around the green houses is of much value. Our 
experiments show the thrips to be most active on the outside of the 
buds early in the morning, consequently spraying or fumigating at 
that time of day is desirable. 

The greenhouse thrips (Heliothrips Jurmrrkoidalis Bouche) is 
only occasionally injurious. The past year it has been found damag- 
ing the Norfolk pine, smilax, and calla lily. 

Annually for the past ten or twelve years the roseunidge (Neoce- 
rnfa rhodopJmga Coq.) has been the cause of thousands of dollars loss 
to several Chicago rose growers. This insect is not so prevalent now 
as in former years, because most of the florists who were at one time 
troubled with' it have either discontinued grovsdng roses or have 
changed the crops grown in previously- infested ranges. In other 
mrds, those florists w^ho are now troubled with this pest have been 
growing roses continuously in those houses originally infested or in 
iicarhy houses. Where tills species occurs it is the most destructive 
^^o’e(■nhouse pest known. Hydrocyanic acid gas was thoroughly tried, 
it was ineffective against the maggots at a strength which would 
kill the plants. 

The cabbage plutella {Plutella mucuUpennis Curt.) has made its 
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H])i)('anui(;(.‘ as a serious ^^reenhouse pesl, attacking stock and sw. -t 

alyssinn. 

Another unusual greenhouse insect, which has recently appeal.,! 
is the garden Hea-hopper {IfalficKs nhleri Giard). It attacks siniinx, 
the only greenhouse plant found to be appreciably damaged. 

An interesting cercopid {Fhilitnus spumariiis^) was found v.n- 
alnindant on greenhouse rose stock which had recently been inipori,^} 
from Kurope. Inasmuch as this species had never been noticed bej'nr,. 
by u.s, it is i)robab!e that it was imported with the stock. The whit,- 
frolliy masses i)roduced l)y the nymplis were very conspicuous on ih,- 
immature rose buds and in the crotches of the more tender branch, s. 


Insects Injuring Shade Trees and Ornamental Shrubs 

The bronze birch-borer {Ayrilus anxius Gory) is found througlir.ut 
tile ])arks of Chicago, and is doing much damage to the hircli trees. 
It has also been especially destructive in several of the nurseries. 

The imported poplar and willow eurculio (Cnjptoi'hijuchus lapKiln 
Iv.) was first found, several years ago, in the south part of the eity. 
We now hav(* records of the occurrence of this insect in all parts of 
th(‘ city and in several nearby nurseries, where it has been introdum! 
on stock from nurseries in the east. It is a serious pest at present - 
the most destructive of the many poplar insects — and is eontinmilly 
spreading. 

What is supposed to be the linden borer {Saperda vesfita Say t was 
found this fall doing much damage in one of the large cemeteries. 
Only the European lindens were attacked, but all of these, both the 
permanent plantings and the nursery slock, were dying or dead from 
its work. Adults have not yet been bred and the identity of \\v 
species is uncertain. 

The eornus borer {Oberea iripunctata Fab.) is found iiifVsliai^ 
uMich of the dogwood plantings in the park systems. From a hug'' 
number of larvie examined last spring 44 per cent ^vere found laira- 
sitized with an ichneumonid. 

Ranking in importance with the birch and poplar borers is an un- 
determined ninebark sesiid borer- which has proven to he an important 
pest of ninebark, Phjsocarpiis opuli-folins, this shrub being our 
which is commonly planted in the Chicago parks. The borer usually 

’ Determined by Mr. C. A. Hart. 

* Since writing the above Mr. C. A. Hart has deterniined those lued from 
ninebark and Cornus as Scmi scitula Harr, and those from Vilaniniiu .i> 
Srsia pktipcs G. and R. 
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iij(. sts the lower parts of the branches, hut in some cases, cspeeialiy 
:,j lar^^e branches, they may be found three or four feet above the 
..iMiiJul They burrow in the sapwood. often completely <?irdlin^' the 
The same species has been bred by us the past year, fj*om 
i'n, ;(us and Viburmm. 

\ leaf-roller {Emrtema pennundanum Clem.) did much damage 
to phffiiocarpus opulifolius in some of the parks. It hibernates as a 
!:U'va in folded leaves, and is found in destructive numbers only in 
heM‘ places where the leaves are not raked up and destroyed, 

A second leaf-roller {Olcthnutes hf^midcstna /ell.^) was found 
jtiite abundant in some of the nurseries attacking Spint^a vauhuitei 
first brood did the most damage, a large per cent of the sceond 
trood being parasitized. 

Another insect which was conspicuous as an enemy to Spiraa van- 
■iijtri is the spiraee sawfly (Pristipboro hivitfata Xort.\) It was 
■oiinnon in several nurseries, and in one of them a large acreage of 
<piyaa was kept completely defoliated throughout the year by its 
avHges. Only in one park was it found, and here only in one clump 
if shrubbery, thus indicating tliat it has just been introduced there. 

[ have been unable, to find any record of the life history or food habits 
if this species. The eggs are deposited along tlie edge of the leaf 
within the tissue, the insertion of the ovipositor being made at the 
iihe of the leaf between the tissues. The larvtu like other ckxsely 
ivliited .species are voracious feeders. The adult larva^ make their 
f'lrooiis in the soil just beneath the surface. 

The .second brood of the white-marked tussock-moth (Hcmcrocampa 
I'wmtigma S. & A.) was nearly as destructive as last year, when 
law numbers of trees in the parks and boulevards of Chicago were 
'kfoliated. The tnssock-moth is by far the most common and de- 
^triietive leaf-eating insect in Illinois. 

The zebra-caterpillar (Mamestra picta Marr.) was found defoliat-i 
the cut-leaf elders in one park. It also damaged Tamarix and 
Ib'draugea. 

hi the parks, and especially along the boulevard.s, the large webs 
'T ihe fall web-worm {Hiiphantria caaca Dru.) were found. They 
'''r"-' not abundant enough to be noticeably injurious, but the webs 
i-'inv the trees a most unsightly appearance. 

^ Intve never found the spring canker-worm (Pakacrita vernaia 
common in Chicago, hut in the vicinity of Big Kock, fifty miles 

•tetei-miiied by C. A. Hart. 
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west, they have been very abundant for the past three years, 
fine old elins have already succumbed to its attacks. 

Apatela populi Riley was unusually abundant in all parts of ih. 
city, in some eases poplars bein^ defoliated by them. 

The red spider {Tetramjekus bifnaculatus Harv.) was not so atun. 
dant as last year, but nevertheless it was present in destructive mute 
hers, especially on elm. Not only do the infested leaves become yd. 
low and sickly looking, but they also fall prematurely. 

The wooly aphis of the hawthorne {Schizoneura cratcegi Oestl.) was 
present, as usual, in very destructive numbers. It is found aliiiosi 
wholly on Ci'dicegus cnis-galli, and is abundant in all the parks. 

Th(^ scale insects are of much importance in Chicago, the two most 
prolifiii and destructive being the scurfy (Ckionaspis amcnenm 
John.) and the oyster-shell {Lepidosaphes ulmi L.). Although th 
San Jose scale is present in Chicago, it multiplies very slowly, and 
does uot readily spread to nearby trees and shrubs. Inasmuch as th*- 
scale is prolific and destructive twenty miles outside of the city, it ap- 
pears probable that the reasons for its slow growth and spread witliiii 
the city may he due to one or all of the following : Few birds are to In- 
found in the city, and this lessens its chances of dispersal. The soot 
and smoke, which is ever present, in combination with moisture, fonn:^ 
acids, and this doubtless kills many individuals or weakens them su 
that they are unable to survive the winter or it may retard their 
growth. Further, the shrubs and trees in the city are poorly nour- 
ished, and it is known that scale insects are less prolific on such 
plants. 


Mr. Surface : The English sparrow is the chief transgressor in 
emrrying the San Jose scale in our state, and if it was abundHiit 
in Chicago, I would suggest that it might be the chief cause oi tiir 
trouble. 

^Ir. Rraucher: I am inclined to believe that the slow spread 
the scale insects in Chicago is partly due to climatic conditions and t'.' 
the effect of the lake. In making observations on the time of haleii- 
ing of the eggs of scale insects including the oyster-shell scale. 1 I'oiiiJ 
there was several days ’ di fference in the time of hatching of the 
of the same species whether they were on trees close to the lake slioi*' 
or whether fifty to one hundred yards back in the park. Where thri" 
is such a difference in so short a distance the lake must have a inaii*'^' 
effect in checking reproduction and development and conscqueiitl} 
the spread of the insect. 

Mr. D.wis: The San Jose scale is a very injurious pe>t 
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( jt! ago. and causes damage in close proximity to tlie lake, but seldom 
witMn the city, so I do not think the climate has much to do with it. 

\\,i. Surface: I would like to have one more word as regards tlie 
spr. ad of the San Jose scale. It moves with the wind, and in the 
oreliards the wind should carry it more rapidly. That would be the 
iva>ou for its spreading more rapidly in orchards and less rapidly in 
.•itics; although in the latter it is also disseminated by the English 

sparrow. 


Tlie following papers, owing to the absence of the authors, wore 
n-ad by title : 

the SEASON’S WORK ON ARSENICAL POISONING OF 
FRUIT TREES 

By E. D. Baix/E. G. Titus and ,T. E. Grfa^es, Ulah Expvyiinent Stathu, Loijiin 

As was suggested in a former paper^ by the senior author, the 
dotcnuination of the effect of arsenical spraying on the life of our 
fruit trees is a problem of immense importance to the fruit interests 
of the country. The immediate solution of the problem is, however, 
of most vital importance to the western fruit growing .sections as it 
is in these sections that the greatest amount of planting is now being 
done, a planting that would not be justified if the profits of orchard- 
ing are likely to be curtailed as has been recently suggested.- 
It has, therefore, seemed advisable to present at this time a brief, 
preliminary report of the results of the investigations carried on by 
ihe Utah Experiment Station during the season of 1909, 

Work of the Season 

The season’s work consisted of a study of the orchard and soil con- 
ditions in all of the principal apple producing sections west of the 
Kofky ^loiin tains, together with various field and laboratory experi- 
nit'iit.s to detennine the effect of different strengths of arsenical com- 
P*>nn(ls and different methods of application on plant growth. The 
study of western fruit conditions was mainly preliminary in nature 
and Was undertaken with a view of determining the actual extent of 
tlie injury and to discover, if possible, the most favorable locations 
t]i(' inauguration of detailed experiments. The experiments un- 
dcTtakmi were also largely preliminary in nature and for the purpose 

.]]. Ec. Ento., 2, p. 143, 1909. 

■heriddeo, Jl Ee. Ento., 2, p. 245, 1909. 
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(jf mapping out thf‘ problem aud determining methods of appr.^jidj 

Xo single line of investigation was carried on long enough or thur. 
oughly enough to warrant definite conclusions from this line of ,-vi, 
(lenee alone. The results of the different lines undertaken, howevt-r. 
were in such close agreement with reference to the general priiicipi,^ 
involved, that taken together the results were very significant -.m] 
seenu'd to warrant this preliminary publication. 

It might be w(dl to note in this connection that on account t)f ih,- 
seimms and lasting nature of the pear blight injury to the hirgr 
portion of tin* [)ear orchards of the inter-mountain region, and th.- 
im])()ssil)ility of s(‘[)a rating this injury from that of other causes, tliai 
the investigation was confined to the prol)lem as presented in th,. 
apple ondiards. 

A Study of Western Orchard Regions 

In the investigation of orcdiard regions a study was made <4' th,' 
more typical ondiard soils especially with reference to their alkiili 
content and general seepage conditions. Two or more of the ohlcc 
and longest sprayed of the commercial orchards located in each (if 
the tj'pieal orchard regions were usually chosen and thoroughly invis 
tigated. On these orchards soil borings were made to ascertain di^pth 
of soil and distance to ground water and for chemical analysis. S^tin- 
ples of surface soil were collected to study the deposition of arsenic- 
and samples of the trees taken to study its accumulation in the trns. 
In each of the orchards, the number of sprayings applied and tin' 
amount and kind of poison used were ascertained where possihit*. 
These orchards were taken as representatives of the better orclnu'i] 
conditions. In each valley at the same time, an attempt was made ii> 
ascertain the places where the greatest losses of trees were takiiiL' 
place and the conditions under which they occurred were 
gated. Owing to sickness, the chemical investigations of this part 0 
the work have not been completed and it is impossible at tins tiun- 
to give the detailed statement of the chemical findings. 

It is hardly necessary to call attention to the fact that even muk]’ 
the most favorable environment there is an occasional loss of a tivc 
through accident or individual weakness, and that even more fre- 
quently trees are permanently injured, especially in the region of rlu* 
crown, through the ordinary processes of orchard cultivation. 

The Pajaro Valley in California is the principal apple ship]dii^' 
section of that state. The soils are deep and range from loamy 
heavy adobe. No irrigation water is used and no indication of alla^'" 
or of seepage conditions could be found in the principal orchard div 
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The orchard of Mr. C. H. Rogers of Watsonville was chosen 
f,n' investigation a.s being the oldest and longest sprayed of the eoni- 
orchards. Spraying has been carried on in this valley for 
^,,vi II years and the average number of sprayings applied has been 
abhiit ft>nr. Nowhere in the valley was evidence seen of injury to 
ill,' tn-es of any kind other than accidental. 

The Rogue River Valley of southern Oregon has a similar soil and 
lists very little irrigation water. Xo traces of alkali were seen exce[>t 
for a very slight spot in the lowest portion of the valley and the 
scareity of water prevents llie [lossibility of seepage eonditiojis. The 
ItiuTell and Hear Creek orchards are two of tin' oldest in the Medford 
district and have been sprayed for a number of ycai's, ever since spray- 
inc^r was undertaken in the valley. Xo injury could be found on any 
,d' the trees in these orchards or in any others examined except for 
the .small alkali spot before mentioned, in which a few young Newtons 
tlint had never been sprayed, were dying. 

In the Hood River Valley the soil is Jiiiich lighter, consisting of 
V Icimic ash, and little water is used, (he orchardists depending very 
laru'cly upon the excellence of their .soil mulch, as they arc compelled 
III tio ill (he Rogue Kiver Valley. Xo traces of alkali were seen in this 
udii^y and seepage is almost unknown, being confined to small and 
iMilat<‘(l spot.s in which the character of the injury is perfectly evi- 
ihit. X'o injury that could in any way be attributed to the effect 
(f iirsiunc was found in this valley. Two of the oldest commercial 
fi’chards, those of Sears and Porter and of Chri.ss Dcthman, were 
ivatained carefully. One had been sprayed for twelve years and the 
•iiIkt for considerably longer, both of then] heavily, as is the usual 
iiJiiriner in Hood River, but without any apparent injury to the trees. 

The Wenatchee Valley in Washington is one of the younger 
"n-hard valleys, but is already experiencing some trouble. In a num- 
l"-r of places trees u^re seen dying of apparently typical eases of 
^•"llar rot and often the last tree in the row, where the water had been 
dl'iwed to stand was found to be dying or dead. They sulfered 
^''in<‘u-bat from s unscald one season several years ago and the iiijnrv^ 
instill noticeable on many of the older trees, but wherever the trees 
ivt'iv found to be dead or dying witliout showing the sunken area at 
(b'basc, the evidence of excess of winter, together with traces of alkali 
the edges of the furrows where the water had stood, was always 
^11 evidi nce and where the collar rot condition was the most prevalent, 
"'■^wnish or whitish margins were present along the irrigation furrows 
these areas were quite damp and sticky at the time the writer 
halted this section. Mr. Z. x\. Lanlian’s orchard and that of Mr, P. 
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P. Holcomb are among the oldest of the typical commercial orel 
and have been sprayed rather heavily until recently. They do 
however, show as much indication of the trouble as many oi th. 
orchards which have been sprayed less and are located under 
favorable soil conditions. 

The Yakima Valley is located on the Snake River some disi:iii.v 
below Wenatchee and like its sister valley has a variety of soils m\ 
a considerable amount of hardpan and seepage lands. Mr, William 
Richards has sprayed his orchard eleven years, six or seven times pm- 
year. Gibson Brothers, on similar soil, have been spraying fur th- 
sarne length of time. These orchards are both of them above tlr 
danger of seepage and ver\" slight traces of alkali were visible and as 
far as they were observed, the orchards have not suffered in any wny 
from their spraying. iMr. W. T. Huxtable’s orchard which is on tli. 
higher lands of Knob Hill, was investigated and a white, inipenetrald 
hardpan was encountered at about four feet, which seemed to he clmr- 
act(Tistic of the soils of this region. The trees in this section shuwxl 
no apparent injury but on some of the older orchards the leaves \\i n- 
slightly yellow and the fruit small, indicating a lack of soil fertiliiy. 
That it could not be due to any effect of the arsenic applied was evi- 
dent from the fact that the same condition was observed on both a]*])]*- 
and peach orchards. At a little lower level than this a large nuiiili.i- 
of young trees just coming into bearing were observed to be dead ui- 
dying. .Most of the trees affected were Spitzenbergs, and many a 
them had never been sprayed. In every case, however, tlu* dea-i 
trees were found on the lower sides of the orchards where the mha- 
tion water had been allowed to bank up against the roadway or dii-'li 
bank. In many of these places the ground showed unmistakal)]' 
traces of alkali and the condition was apparently growing worse ;!> 
the newer orchards show'ed only slight traces of it. It seemed probaiiu' 
^that unless more care was used in handling the irrigation waler in 
the future, considerable areas would be injured in this way. 

A Ben Davis orchard was seen in this section that had been irn 
gated very late in the fail and as a result, almost every tree had I'Oii 
winter killed on the southwest side, the injury extending in soiii'. 
eases even to the upper sides of the limbs extending toward tk- 
northeast. This was the most severe case of scalding that has bwn 
observed and was considered to be caused by arsenical spraying mitn 
attention was called to the fact that every single tree was injnr*'^ 
on the southwest side. 

The Payette-Boise Valleys in Idaho are the largest apple pi"- 
ducers and like other Snake River valleys, have considerable 
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iiarclpan at vatying depths. These valleys are older than those in 
{Ij,. lower Snake River district and the seepage conditions have grown 
from year to year until now large parts of a number of orchards 
„n ihe lower levels, have been killed by alkaline ground water. On 
jlir higher levels the soil shows traces of alkali, but where the drain- 
is good no injury as yet has appeared on the trees. The orchards 
of ('apt. J. H. Shawhan and of Bower and Hunter near Payette, 
of Hon. Edgar Wilson at Meridian, and Judge Fremont Woods near 
lk)is('. were studied as typical of the better class of orchard soils in 
valleys. These orchards have all been heavily sprayed for a 
iuiMii)er of years, representing the oldest of the commercial orchards 
in their districts and those that have received the greatest amount of 
spraying and yet they showed no sign of any injury attributable to 
that cause. These orchards all show distinct traces of alkali and it 
would seem to be a favorable condition for arsenic injury, if such 

In Utah a number of new orchards have been examined in which 
ten Davis and Gano trees are dying of collar rot, the greater number 
if tlnan, how'ever, being cases occurring in family orchards and on 
uwii lots where no spraying has ever been done. In Mr. Lars Nord- 
Dg s orchard at Hyrum, five Black Ben Davis trees, planted five years 
i?o, began to die this season. This was the first season that they had 
xtriie and only one of them was sprayed, and even at the lime that 
he spray was applied, the characteristic darkened area with ooring 
rap wavS seen at the base of the trees. 

In the Grande Valley in Colorado a luuiiber of orchards pointed 
'lit as being typical cases of arsenical poisoning were examined, and 
in eveiy^ case except one, unmistakable seep conditions were encoun- 
terocl within five to seven feet of the surface and in some cases even 
doser. Mr. F. T. Smith's orchard was typical of this class of orchards 
and in this case a considGrable area showed a decided burning of the 
in the early part of the summer, i^fr. Smith reported that upon 
f^xaniination, at that time, he found' the soil to be very dry and free 
from seepage conditions to a depth of six feet. When bored with a 
nine-foot augur later in the summer, the first six feet were found to 
be as dry as before but before reaching the seventh foot, the angnr 
^ank of its own weight into a soft, sticky oo^e that extended as far as 
hie augur would reach. In another place in which a strip had died 
one end of an orchard, a soil boring made at the same time, only 
proceeded a little over two feet before the augur could be pushed 
dear down to the handle in a material similar to that found before. 
^Ir, p Hickman's orchard which was upon one of the higher mesas 
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and is claimed by other investi^^ators to be free from alkali trouhl-s 
was the only exception to the finding of definite seep conditions ;ni.[ 
even in this orchard the second and third foot were found to 
sandy and very wet and at the ei^ihth foot another layer of wet s;in,i 
was encountered. Alon^^ the edj^es of this orchard the alkali shouin.. 
was quite marked and in an oblique .strip running? throupfh the orchard 
in which most of the trees had died, some of them with rather typical 
collar rot conditions, the sides of the irrigation furrows showed im. 
mistakable traces of alkali. It was also noticed that a crop of wcdU 
had spriin^^ up in the area where the trees were affected while th-- 
remaininf^; portions of the orchard were quite bare, the cultivalici] 
havin<( been the same throughout, indicating: that the rising: gmumi 
water had been sufficient to g:enniriate seeds in the affected areas. 

The orchard formerly owned by Dr. F. R. Smith is one id' th, 
oldest orchards in this valley and is located on top of one of the fruii 
ridg:cs. This orchard is twenty-three years old and has received oiii 
hundred and eight heavy sprayings, perhaps the greatest amount <.( 
arsenic that has been applied to any orchard in this western count rv 
As Doctor Smith relates, he sprayed until the water ran down thr 
trees and saturated the bands, soaking the ground. For five yivir 
he used the Kedxie formula double strength and sprayed seven tiiiit' 
a season. The orchard shows no indication of having been injured iii 
any way by this excessive amount of sjiraying. This amount <>]' 
poison is far more than would be necessary to protect a tree foi‘ ii> 
entire life under present methods of application. There is no 
of alkali in any part of this orchard, lying as it does on the enst of ;i 
narrow ridge, and in this orchard there seems to be the ideal eniidi- 
tion for testing the possible eifect of arsenic when free fnnn lli-- 
contaminating influence of alkaline waters, and as yet there is nv. 
evidence of injury. Tn fact, the orchard is in a remarkably hciiltly 
condition with the exception of one tree which is subject to ov(Tlii*u’ 
from a nearby ditch. 

In the Delta-Montrose District a number of orchard.s which w i- 
pointed out as being affected by arsenical poisoning, were stiidi‘‘'l 
Nearly all of the orchards of this section are located upon high iii' '';' 
lands. The soils on the surface are usually fertile but vary oonsil- 
erably in depth. On boring, the soil augur usually encounters a oal- 
careoiis hardpan, or “marl” layer, as it is called, at from eightca 
inches to three or more feet from the surface. This layer is lu'ia 
one to two feet in thickness and is often penetrated by the roots ot 
the trees. Throughout this entire district the Jonathan appl« 
more or less affected and in some orchards a considerable number liave 
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jj, -i. Mr. L. W. Sweitzer^s orchard, near Delta, presents a typical 
• of this kind. 1'he Jonathans are becoming affected in small 
(rp 'ips, while the blocks of Winesap, Gano and Black Twig arc ap- 
pjiivntly uninjured. Upon examining the soil in the places where the 
,{oit<tthans w'ere dying, it was found that in everj' case the marl was 
iioti!* the surface in these areas, so near that oftentimes it would be 
piilh'd up with the roots of the trees. As has been noted by previous 
u-riti'rs^ when large limbs are sawed off from affected trees, they con- 
rinif' to bleed and deposit large masses of calcareous material. It is 
po.s.'hhle that the excess of this material in tlie sap is the cause of the 
tiTniljIe, but whatever it is. the Jonathan seems to be practically the 
mly tree that is affected in this region, the Ganos in this same orchard 
viiig very healthy. Located as these oreliards are on rather high 
ind well drained mesa land, there is little trouble from alkali or 
seepage. The Aslieufelter orchard near l^Iontrose is located upon a 
mesa in W'hich this marly layer is particularly close to the surface and 
lu'i’e the condition of the trees suggests a Jack of fertility in the soil. 
TIj's condition was apparent in this particular orchard before it 
(‘aiiie into bearing, and, therefore, before sprays were applied. This 
I'liiidition has been referred to as systemic arsenical poisoning. 

Summary of Orchard Investigations: It will he seen from the 
aficve descriptions that in the regions like the Pajaro Valley, the 
Hogue River and Hood River Valleys, wdiere little or no irrigation 
water is used, and where if anything the orchard.s suffer from lack 
of water, and the soils are comparatively free from alkali, the troubles 
midei* consideration are entirely unknown. 

That in every district in which the alkali is present in sufficient 
amounts to appear on the surface and where water is suffieiently 
abundant to cause seepage in the lower districts, that more or less 
"f lliese root rot or collar rot conditions occur. In bad cases of seep- 
age whole orchards arc stricken within a year or two, oftentimes after,, 
'bey have borne a number of heavy crops. This may be due to a 
gradual rise of the ground water, or to the gradual extension down- 
ward of the roots of the trees. In milder eases, only here and there a 
tree is affected and these often linger along for a number of years, 
wmetiines in a dry year, partially recovering, only to he stricken 
in a wet one. If there is any perceptible slope to the ground 
tbe trouble will usually be more marked on the lower end of the 
'fniiation furrows. Where alkali is evidently the cause of the death 
^'ftho trees, no variety seems to be exempt, all being equally affected. 

Col, Exp. Sta. Bull. 131, p. 25, ^0$. 
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In a number of the higher valleys of Utah in which there is v.-rv 
little trace of alkali but where oftentimes the ground water is el<N. 
to the surface, the apple trees of the Ben Davis and Gano varieiit^s 
suffer from a condition which is commonly known as “collar rot.'' 
These trees often linger along for many years, new areas at tlie 
crown dying and then gradually healing over as the tree recovei*^. 
only to die in a new or larger area at a later date. This trouble 
seems to be almost exclusively confined to the Ben Davis-Gano tvpe 
of tree and is occasionally met with throughout most of the apple 
growing regions. The real cause of this condition is still in doubt. 
It is usually first noticed just above the surface of the ground as a 
darkened area of bark which often exudes a few drops of a dark- 
colored, gummy liquid which later dries, and as the tree grows, this 
spot becomes a sunken area from which the bark gradually rots away. 

The Grande Valley offers by far the worst case of seepage injury 
to be found in the western country. As the w-ater has been taken 
out onto the upper lands, the lower ones have gradually been destroyed 
by the rising w’ater. Hundreds of acres of orchard have already 
died and been removed and hundreds more are now more or less 
affected. Here, as everywhere else, the alkali condition is no respecter 
.of variety or age. Every kind of a tree that occurs in the path of 
the seepage areas is killed and many young orchards of only one or 
two years’ growth are dying. In fact, during the past season more 
trees under the bearing age were killed than were those above that 
age. It has been claimed that the higher regions, especially the 
mesas, were above the possibility of seepage, but this Reason lias 
abundantly demonstrated that even these regions are not entirely 
exempt, as yearling trees on soil w^hich has never grown apples before 
were killed in considerable numbers by white alkali within a few 
rods of the top of one of the best fruit ridges, as is shown in an 
^accompanying photograph. With this picture in mind it is easy 1o 
see how it would be possible for trees to be killed by seepage on any 
of the adjoining mesas of similar elevation. There may be, and 
probably is, a small amount of the collar rot condition as found in 
Utah, present on some of these higher lands since the Ben Davis and 
Gano in certain sections seem to suffer more than other varietios. 
But it seems a rather peculiar logic to reason that these varieties are 
dying from arsenical poisoning in a valley where Jonathans are 
scarcely affected, and in the ease of the very next valley to account 
for the death of a large number of Jonathans by arsenical poisoinns: 
where Ben Davis and Gano are not affected. 



Plato l] 



collar rot ” case showing a partial recovery and growing over on one 
side. Notice the dead bark above and on tlie left side 






Alkali killiuff young tr«.« within u few ro.lg of the top of a fruit ridge. Doctor Sniitli'.s or.d.arrt in the backgroun.l 




Alkali spots in alfalfa si vowing' the spotted <‘liaracter of tlie Clrand Valiev soil 




D()ot<>r Miller a orchard at Austiu above Delta, a typical mesa orchard and oue of the most uniform seen in both stand and growth of trees 
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Experimental Results 

It has been claimed that the greatest injury to the trees from the 
a[ip]ication of arsenicals was through their corrosive action in de- 
stroying the bark at the base of the tre(‘s. In order to test this ex- 
liri'imontally as well as the possibility of tlie tree absorbing suilieient 
fret* arsenic through its roots to eause systemic poisoning, varying 
>tivngt}]s of spraying compounds were applied to different Ben Davis 
One set of trees received as much lead aj-senate as would be re- 
([iiired to protect them for ten years; another set for twenty years, and 
still another set with the amount required to protect trees for forty 
vears. This would be approximately the amount applied to a tree 
(iiiriiig its entire life, as there are several years in which no sprays are 
;jpplied at the beginning, and an occasional year in which there is no 
fruit and therefore no application of spraying jnaterial. All of the 
riws matured their fruit in perfect shape and even in the (*ase of the 
heaviest application, the leaves were not seriously burned. The 
material was applied in the form of a spray with sufficient water so 
that it ran down the limbs and trunk in streams and dripped off from 
(•v(*ry part of the tree on to the ground to such an extent that, while 
the tree was whitened, and remained so all summer, the ground under 
file entire head of the tree was so saturated with the arsenic as to 
ftppear mouldy white to a depth of three or four inches. All of this 
poison was applied at the regular spraying time in the spring and the 
trees were irrigated in the normal manner during the season. vVn 
(viimiiialion made in the fall disclosed no apparent injury to the bark 
fif the trees at the crown and the roots near the surface had a normal 
healthy appearance. Part of these applications were made where 
there were weeds, alfalfa, and strawberries beneath the trees, and even 
with the heaviest applications no injuiy was observed upon the 
V'.'ii'etation. 

It will be necessary, of course, to continue this experiment for ^ 
number of years before any definite conclusions can be drawn, but 
it would seem that if the arsenic in the soil is freed in sufficient quan- 
tities from a few years’ spraying to seriously injure or kill a tree, 
that enough arsenic would be freed in one year under like conditions 
h’oin the excessive amount applied in this case to show some injiirjL 

In order to further test the corrosive action of the arsenical eom- 
t'Oiiiuk, the various spraying mixtures were applied directly to the 
of medium sized limbs of bearing trees, and maintained in con- 
tact with these limbs 'for a period of forty-five days during the latter 
of the growing season. These experiments will be repeated on a 
J'moli larger scale the coming season and it will, of course, be neces- 
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,sary to study the effect for several years before it will be possible lo 
give positive results. 

Each spraying solution was applied in three strengths, double Uw 
normal, ten times and twenty times the normal strength. The dooiili 
strength arsenate of lead produced no effect on the limb. The lih;!)^ 
upon which the two higher strengths of this solution were applinl. 
showed a very slight burning on a few of the leaves soon afterwards, 
hut the injury did not increase through the season. 

The Kedzie ai*senate showed no injury in any of the three strengtlis 
used. 

Paris gr(>en in donl)ie strength showed no injury at all. The ti-u 
and twenty times normal strength caused a slight burning along th- 
edges of the leaves. 

A soluble arsenate (sodium arsenate) was also applied in thiv.- 
strengths, one-twentieth, the same amount, and twice as much as tliiTi- 
would be of insoluble arsenic applied in the form of lead arsenate in 
a year of normal spraying. The two weaker strengths showed no 
iiijuiy at all. The double strength produced a browning of a tV\r 
leaves early in the experiment but this did not increase and never 
became at all serious. 

The above summary of the first year’s work is, of course, in iw 
sense conclusive but it would seem to indicate that the bark of mi 
apple tree is not seriously affected by the normal spraying solutions 
even where they remain in contact with it for considerable tinios. 
The fact that the weaker strengths of the soluble arsenate produced 
no apparent injury is also quite suggestive because if the spraying 
solutions should fall into an alkaline soil at the base of the tree it 
is not likely that there would be more arsenic set free in a 
season than w^as applied directly to the tree in this case, and there- 
fore, if injury should be produced under the latter condition, some 
jther factor would be necessary to account for the condition, other 
than the arsenic alone. And as alkali has killed thousands of trees 
where no arsenical sprays have ever been applied, it would seem 
natural to infer that the death of the trees, even where both suii- 
stances w'ere present, might be due, in a large measure at least, to 
the alkaline factor. 

A number of other experiments have been carried on, such 
growing various crops in soil taken from around the base ot‘ tivt'> 
said to have died from arsenical poisoning; growing crops in 
in wdiieh large amounts of the different spraying solutions have 
mixed, etc. Up to the present time, all of the results tend to coiifii’H' 
the conclusions drawn in the cases cited above. 
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The chemical examination of the orchard soils and of the trees 
f, ■ alkali and arsenic have not been completed, but the results so 
f;,i are almost uniform in showing very small amounts of arsenic in 
tii. trees, from soils that are low in alkali, while all examinations so 
fiii* ill which a comparatively large amount of arsenic w^as found in 
thr trees, have been from localities in w^hich the alkali was so abun- 
dant in the soil as to be in itself a menace to orcharding. 

Conclusion 

While no definite conclusions can be drawn from these preliniinary 
investigations as has already been suggested, it would appear that the 
injury to the apple trees in the western country may have a number 
of dift’erent causes. The evidence that alkaline seepage alone is suf- 
ficient to cause the death of fruit trees seems to be conclusive. The 
fact that the only places in which Jonathan trees are found to bo 
dying in any numbers, where other trees similarly situated ar<^ not, 
are on areas underlaid with marl, suggests very strongly that there 
is some relation between that condition and the death of this variety 
of trees. The loss of a number of trees that have not been sprayed, 
in different sections where the alkali is apparently not present in suf- 
tieient quantities to be the killing agent, and the further fact that 
only the Ben Davis-Gano type are killed under such circumstances, 
indicates that w^c have a further factor to be considered, which we 
Jire at present calling “collar rot.” That free arsenic if present in 
sufficient quantity will kill fruit trees has never been que.stioncd, but 
the fact that all over the country the orchards w’hieh arc located on 
'Suitable soils free from the other conditions mentioned, arc showing 
io> injury even where heavily sprayed for long periods of time, would 
sttm to warrant the conclusion that has been previou.sly stated by the 
Senior author, that arsenical poisoning cannot be the primary cause 

the death of the greater portions of our fruit trees. That where 
alkali is present in any quantity it is probable that the arsenic of the 
•T’raying solutions wdll be set free and w-ill assist in the injury to the 
h’ees. but the question whether the alkali would be strong enough in 
ffiis ease to destroy the orchard within a fe^v years without the other 
laetor. i.s a problem yet to be solved. 



198 


JOURNAL OF ECONOMIC ENTOMOLOGY 


tVo^ 3 


NOTES ON "CIGARETTE BEETLE” 

By P. H. Hertzoo. Lewi^iburg, Pa. 

PtTkaj)s the name cit^^arette beetle carries a wrong meaning to liie 
average tobacco dealer and layman, as the name may suggest that 
the insect is associated only with cigarettes. Hence some tobacco 
dealers pay very little attention to it, inasmuch as they have no 
cigarettes. But since leaf tobacco suffers the greatest loss, it would 
be more appropriate to call it “tobacco beetle.'’ 

iVllhough the insect has been found feeding in various drugs and 
food, the fact remains that in this country, it is most conspicuous on 
account of the great injurj^ and destruction to all forms of cured 
tobacco, such as leaf tobacco as w^ell as manufactured tobacco in the 
shape of plug, snuff, cigarettes and cigars. 

. The beetle is less than one tenth of an inch long. Its color is 
brown and on that account it is not readily seen while on tobacco. 
The injury is mostly done by the larvae which are wormdike grubs. 
But also adult beetles harm tobacco by eating their way out, thus 
leaving a hole about the size of a pin head. In case of cigars the 
eggs are usually wrapped in along with the tobacco while the cigars 
are being made. The egg then hatches in about ten days. Then the 
young larvae eat through the tobacco including the wrapper. They 
often follow the veins of the leaf. One grub may thus make a number 
of perforations in its meandering course. 

Several packers have declared to the writer that the insects can 
tell the difference between a good and an inferior quality of tobacco, 
and that they invariably choose to work in a good quality, such a; 
expensive wrappers. Of course, this must be considered as a matter 
of chance and then, too, their wmrk is sooner discovered in siieli 
Tobacco. 

The tobacco dealer has to consider it as a serious pest, however. 
Its presence in his establishment may mean thousands of dollars' loss 
and in addition may injure his trade, which is, perhaps, even a great* r 
loss. Therefore, it is to his interest as well as to the tobacco industry 
that his place and other houses nearby should be as free from the pcsi 
as possible. It must be remembered that the beetle is a most rapi‘1 
breeder under favorable circumstances, and that it is found in 
states in the Union, wherever tobacco is handled or stored. Duriih' 
the past summer it was unusually abundant. The Bureau of 
mology of Washington, D. C., has received more inquiries this 
from various sections than it has for some time. The above burcini 
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ju s taken steps to gather more definite statistics as to the extent of 
,(;,!tiage and distribution. In buildings heated during the winter, 
iUid in warm climates, it may breed the entire year. In a cold build- 
in iT they are inactive. In the latitude of Pennsylvania there are two 
]it‘<!ods running into each other, but the adult beetles are most abun- 
dant during the middle of June and again the middle of September. 

Tlic real proposition and question is how to get rid of it. A small 
(quantity of tobacco may be readily and satisfactorily fumigated. But 
a lai'ge warehouse full is a different proposition. Especially so when 
the house is not of a very tight nature or when the eases are stored 
fi)ui* or five rows deep and three or four layers on top of each other. 
Tnder such conditions it is impossible to fumigate successfully, since 
the gas could not readily reach the interior and lowermost cases. A 
packer will ask, will not the gas deteriorate the tobacco by bleaching 
it or imparting an odor? Will fumigation really kill the insects? 
During my summer’s work, it ^vas necessary in each instance to try a 
few cases in a sample room to sliow the merits of the work. In each 
instance the owners were pleased. As to the success of fumigation 
with iiydrocyanic acid gas for the cigarette beetle, entomologists are 
somewhat divided, yet most see in it the most practicable remedy. 
This paper is based on the result of its use. It must be remembered 
that tobacco is one of the most difficult products to fumigate because 
the leaves pressed tightly against each other and the whole mass 
packed and pressed into the case forms an almost impenetrable mass. 
Fortunately most of the insects are on the outer portions of the ease 
ami especially at the butt end of the tied hands or bundles. It is 
there that they can gain the best entrance both into the ease and into 
the tobacco. l^Iost of the injury is done from the butt end in for 
about ten inches. The interior of the casC, where the leaves are the 
most valuable, is usually free from insects. They eat inwards along 
and even through the ribs, piercing the leafy part at random. The 
gas may follow them in their channels. However, in order to do so* a 
large amount of gas is necessary and a long time is required for it 
to penetrate. 

Hydrocyanic acid gas gave most excellent re.sults this summer. Yet 
it was by no means perfect. The ordinary directions and precautions 
^or fumigating were followed. The formula per 1,000 cu. ft. of room 
'pace was 12 ounces of potassium cyanide, 20 ounces of sulphuric 
fi<-id (liquid measure) and 40 ounces of water. The building is in 
^’ery good condition, being as nearly gas tight as is to be expected. 
Hie gas was allowed to act over twenty-four hours. There was a two- 
aisle between the cases, but they were three cases high. The 
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lower row rested on scantling. Each case was opened by loosen ;;iir 
the middle board at each end. that is, along the aisles, which 
fortunately, was the butt end. We think that such an arrangem- jit 
and the opening of eases is very important for successful fumigation 

The first fumigation took place on July 10th. The bulk of the iiist 
brood had matured by this date. • The beetles were numerous and 
active, dying about the room, collecting at the windows, crawling (Hvr 
the cases and laying eggs on the tobacco. A great many had died a 
natural death before, since many dead ones were found on the wimKnv 
sills and door. No doubt many of these had previously laid flunr 
eggs. IVobably the building should have been fumigated two w^ eks 
before so as to prevent egg laying. The gas killed practically all 
adults, pupie, and larva‘. Although a few in each stage were fouml 
alive in protected places in the interior of cases, but only a few. A 
few adults were found at the windows immediately after ventilating 
the rooiris. These, no doubt were stragglers .who had left the buildiin: 
and returned again or they may have come from some other house. 
The windows from now on were kept closed to keep outside bcetlvs 
out. J^ly paper was used liberally on the window sills and wiiulo\v 
sashes to catcli stray beetles, who were usually attracted to the liglif. 
This proved to be useful. The most important floor was fumigated 
four weeks after the first fumigation. The entire building was fumi- 
gated to catcli the second brood during the second week in September. 
After this last fumigation there was relief from the pest. Workmen 
say they have not seen any adults since. However, at this writing 
(December), a few larvae have been found after careful searching. 

Let us now see the fate of another house which was not fumigated. 
During the middle of September the second brood was at its height. 
Beetles were evident by great numbers crawling over cases of tobacco, 
in tobacco, at the windows and flying about wholesale. They wt-rc 
most active about dusk. Although this house was not fumigaleil 
they fought the insects with great vigor, using some novel methods, 
which helped much to keep the pest down. As has been mentioned 
before, the beetles are most active during the evening and since they 
are. attracted by light, advantage was taken of these factors. A 
number of frames were arranged and lined with fly paper, placing a 
light in the middle, for the night, to attract the beetles. This was kept 
up during the bad season. Fly paper was tacked against cases ami 
freely suspended from beams. The papers were changed as souii as 
they were covered with insects. 

Another method that deserves attention is that of a suction ar- 
rangement. An electric motor was fastened to a force suction 
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in;, IiiiB?- A large funnel from two to six feet in diameter was at- 
tai ; <‘d to the suction machine by means of a hose. The machine 

-ained a fan or bellows which was run by the motor. Lights 
^vrh' fastened to the rim of the funnel. When the current was 
istiii ’ed. the fan caused a strong suction, drawing in dust and insects 
the funneLend, while the insects were blown out at the other 
f.jnl into a screen cage, which was attached to the receiving end. The 
^Y/c of the funnel depends on the power of the motor. The funnel 
jiiav be .shifted to cover more space. The entire apparatus may be 
uuniiited on a truck and moved by one man while another man shifts 
ilie funnel while the apparatus is moved along a row^ of cases, A 
funnel six feet in diameter, with sufficient power, will draw insects 
into it over an area of twelve to fifteen feet. Ry this method two 
juu'Mms have gathered over a pint of beetles in a single night. The 
molliod no doubt is a great help in keeping the niimber.s down, but 
it (lues not get at the root. It gives many beetles a chance to mate and 
lav eggs before they are captured. It is not thorough enough and only 
fi [tart can be partly treated at a time. It may also be added that it 
IS rather an expensive process, especially when electric lights are 
used. The method was used because the proprietors feared that 
fumigation would deteriorate the quality of tobacco. Comparing the 
iilKive and fumigation, we must say that the resiills are decidedly con- 
spicuous and in favor of fumigation. Although the latter costs more, 
It is very much more satisfactory. In the fumigated house practically 
liO beetles were evident after the middle of September, while the 
(itiicr house was full of beetles until cold weather set in. The tobacco 
Has also full of worms or larvie. 

One packer had intended to keep his tobacco at a low temperature 
'if about 40°F. Since the larvie are dormant in cold weather, it was 
tliunght that they could be starved. In order to do this it would have 
lj(T]] necessary to equip the building with ammonia pipes. But when 
;i contractor stated it would cost about $15,000 to $20,000 to simply* 
install the plant,, not counting running expenses, the plan was aban- 
doned, especially so because the plan would have only been ain 
'xperinient, 

Htearaing tobacco in the sweat room is sufficient to kill the pest in 
all stages. It ought to be kept in the room for two or three weeks 
>'t a temperature of about 120*^ to 140°F. Tobacco thus treated is 
hee fixmi the pest until reinfested. If the egg is not killed outright, 
hatching is hastened and the young larv^a is then readily killed, 
normally hatch in about ten days. Unfortunately if tobacco 
is thus treated it may become reinfested during summer, the eggs 
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beinjz laid by stray beetles, if the tobacco is exposed during the nunni. 
factiire of cigars. In order to guard against this, cigars before 
iiig the factory should be fumigated thoroughly in a small room vaih 
HCN, then aired and packed. This would not cost much bin jt 
would practically insure the manufacturer's business. 

The writer knows several parties, who turn out cigars that iirit 
free from the pest, although the tobacco was formerly infested. Hiit 
by steaming the tobacco the pest was killed and then the tobaccu h 
manufactured in a different town where there are no insects 
re infest. 

If a single beneficial suggestion has been given or if the paper wil! 
induce some one to rid their house of the cigarette beetle by inoariN 
of H C N, or otherwise, the writer feels that the paper has not bo.-n 
in vain. 

For a fuller account of the cigarette beetle the reader is adviscii 
to consult Farmers' Bulletin No. 120 of the U. S. Department of 
Agriculture. 


STUDIES OF THE DEVELOPMENT OF EUPELMUS 
ALLYNII FRENCH AND STICTONOTUS ISOSOMATUS 
RILEY 

By B. 0. G. Kelly, Bureau of Entomology 

These two valuable parasites have been known to science and 
mologists for about twenty-eight years. In 1881 and 1882. Pro! 
G. H. French reared adults of what is knowm as Eupelmus allgM 
from wheat straw and described the insect as Isosoma allynii. Pnt- 
fessor French and Dr. C. V. Riley discoverbd that the insect 
parasitic on Isosoma grande and that it did not belong to the gciiii> 
Isosoma. Doctor Riley decided that the species belonged to the geini' 
^Eupelmus and it still remains Eapehnns allynii. 

During this same winter of 1882, Doctor Riley reared and de- 
scribed adults of Stictonotus isosomatis parasitic on Isosoma groinl- 

Doctor Riley, Doctor Forbes, Professor French, Professor AVcbstir 
and many other students of insects affecting cereal and forage crops 
have reared these parasites from the straw ; and considerable has been 
written regarding their economic importance, but the larval liabiti 
have not heretofore been described. 

The females of these two species have rather long pointed oviposi- 
tors with which they readily pierce the hard straw containing 
soma sp., and puparium of the Hessian fly. The females put tlirir 
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into the cells of hosoma larva\ but not always on the larva itself; 
aii<; inside the puparium of the Hessian fly, but, again, not into tlie 
!ii a. 

Life History. During the early fall the egg hatches in three to 
days, after deposition the tiny larv^a attaches itself to the host 
larva and sucks its life blood; they do not consume the skin of the 
The larvae reach maturity in six to fifteen days and pupate in 
tlie Isosoma cell within the straw, and within the puparium of the 
Iftssiaii fly. The pupae are naked in both species. The pupal period 
rafiges from seven to twelve days, 

Eupelmiis allynii hibernates in both the larval and pupal stages. 
^tirtonotus isosomafus hibernates as pupa. Both species are found 
ill cells of Isosoma sp. and in pupariae of Hessian fly at this date 
( November 26, 1909). There were two distinct broods this year — 
eiie in early summer, the other in fall. 

Descriptions. The eggs of the two species are quite different; 
that of Eupelmus is whitish in color and pedicellate. The bulb is 
elliptical in form, about .25 mm. in length and .12 mm. in width ; the 
pedicel is slender, of uniform diameter and nearly as long as the 
hull). The egg of Stietonotus is whitish in color, elliptical in form 
and about .8 mrn. long and .12 mm. in widtli. 

The larvue of the two species, though quite similar when viewed 
without the aid of a magnifier, magnified they present some striking 
differences. Eupelmus larvte have four distinct rows of bristles on 
the body, each segment having two dorsal and two ventral ; the head 
hears two tiny brown mandibles; they vary in size from 2 to 4 mm. 
iu length. Stietonotus larvie are more cylindrical, have no bristles 
and no mandibles; they are 2 to 4 mm. in lengtli. Both species are 
yellowisli white in color. 

The pupae are quite different, Eupelmus being black with light 
rings on the abdomen, while Stietonotus has a dark thorax and yel- 
lowish abdomen. ' 

A verj' interesting feature of parasitism presented itself while 
these studies were in progress. Eupelmus allymi larv^ce were found 
attached to pup® of Stietonotus isosomatis and reared to adult; and 
i^iktonotus isosomatis larvae were found attached to pupae of 
l^iipchmis allynii and reared to adult. Parasitic larva3 were found 
attached to parasitic larvae whose identity could not be determined 
h'-cause of mutilation or because of the desire of the writer to rear 
the secondary parasite. However, both species were reared from 
these larv«, the host not being determined. In several instances ter- 
h^ry parasites were found but failed to mature. 
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Some imdetermined secondary parasites were reared from the hi rva* 
of both Eupelmvs and Stictonofus. 

The writer is indebted to Mr. T. II. Parks, agent and expert in 
the Bureau of Entoinolog}^ for his kind assistance in collecting iuiil 
rearing these parasites. 


COLLEMBOLA AS INJURIOUS INSECTS 

By WAr.TKB E. Coll[.\ok, M. Sc.. F. L. S., F. E. S., Berkhamsteil Entjlan^l 

In a communication read at the Oxford ^Meeting of the Associa- 
tion of Economic Biologists^ I drew attention to the part that various 
species of Collembola play as injurious insects and instanced many 
cases reported by Carpenter,- Curtis/^ Ormerod,^ Murray;’ Guthrir;^ 
myself,^ and others, where they were the direct cause of damage to 
roots and seeds of healthy plants, and I incidentally pointed out. in 
referring to the nature of the injury, that they also play an important 
part in exposing different plants to the attacks of fungi by the injury 
they cause in wounding their surfaces. 

Since then two facts have come to light wdiieh have an import iiiii 
bearing upon the subject. 

The experiment I made I described as follows: 

“During the past twelve months very careful observations liavr 
been made upon a series of common species which have fully estab- 
lished the fact that to orchards, numerous bulbs, beans and pea.s, tlir 
Collembola are distinctly injurious. 

“The method adopted has been as follows: 

“Shallow boxes, containing about four inches of moist soil, haw 
been used, and into these perfectly healthy bulbs and beans have hm) 
placed. Into each box examples of different species of Collembola 
have been placed. The tops of the boxes in some cases were covemi 
with a sheet of glass, and in others with a piece of wood. 

“After the experiments were completed the soil and diseased bulbs 
were carefully examined, and apart from fungi no other pests woiv 

' .Toiirn, Economic Biol., 1909, Vol. IV. p. 83-86. 

- Proc. Assoc. Econ. Biol., 1905, Vol. I, p. 14. 

•’ Farm Insects, p. 432. 

* Rpt. Obs. Inj. Insects for 1904, p. 110. . 

® Economic Entomology, Aptera, p. 404. 

*The Collembola of Minnesota, 1903, p. 4. 

' Rpt. on Inj. Insects for 1905, p. 10. 
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fdt i<i. but in all cases the CoIIembola had inceased largely in 

iiu. 

,\i the time it did not occur to me to imjuire “where did the fung’i 
,.(()!!“ from?" Rut since then this same soil has in part been used 
to jint bulbs in and the remainder was thrown onto the j^arden. In 
tli(- pots and in the garden where this soil was placed there is now 
jin.sing an abundant crop of different fungi. 

As none of the fungi have previously been noticed in the garden 
do not now occnr^ excepting in this restricted patch and in the 
puts. I think I am Justified in concluding that the spores were 
uriginally introduced by the CoIIembola. 

Doctor Btiller*^ in his recent work states: “The gills of expanded 
fniit bodies are frequently visited, not only by Fungus Gnats, but 
also by Springtails (CoIIembola) . . . Some fruit bodies of PoJtj- 

porus squanwsus, which were growing on a log and had riot yet become 
fully expanded, were infested with small black CoIIembola. There 
were as many as fifty to the square inch, and each one occupied a 
livmenial tube which was just wide enough to liold it. The Spring- 
tails (genus Acho?iites) , infesting Stropharia sfmiglobataf and some 
other species of AgaricineLe, were found to contain spores in the mid- 
irut,'' and it is well known to students of this interesting order that 
large numbers are found in such habitats. Hence these minute 
iri.sects, quite apart from their own depredations, may prove a source 
by which various plant diseases may be iutrodueed by spores which 
they carry upon their bodies. This I have proved to be actually so 
liy washing various species in water and then examining the liquid, 
after the removal of the insects, in such case spores of fungi were 
particularly numerous. 


SOME NOTES UPON THE LIFE HISTORY AND HABITS 
OF THE SORGHUM MIDGE 

{Coutarinia [Diplom] .<forghicola Coq.) 

Sy ^V. H.iEpEK Dkan, Agent and Expert . Grreal and Forage Insect Investiga- 
tions, J], S. Bureau Enlomologg 

(Wniorinia sorghicola Coq. occurs practically throughout the 
^“rghurn producing sections of the United States east of the 100th 
^wdian. West of this line it is not known to occur at this writing, 
species infests the seed of the many varieties of Sweet Soi^hum, 

‘Researches on Fungi, London, 1909, p. 20. 
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Kaffir Corn, Broom Corn, Milo Maize and Johnson Grass (Sorij>-.,„i 
halapense). 

In one instance the writer induced this midge to oviposit within 
seed of the common Fox tail grass {Setaria glaiica)^ althougli the 
latter had not been listed among the hosts of C. sorghicola Coq. 

The females oviposit within the seed glumes, placing the eggs < 
to the ovary. The mnvly hatched larvte absorb the plant juices I'n-ja 
the ovary and remain close against the latter until they have cuiij- 
pleted their growth and transformed into pupie. The pupre work 
their way upwards from the ovary until the apex of the setd 
reached. There they remain until the adult is ready to emerge. 
that time the pupie work their way still farther up until about iwu- 
t birds of their length projects from the apex of the seed. In this 
position the adult liberates itself, leaving the cast pupal skin altMolHd 
to the spikelet. 

The larvae are not cannabalistic; often as many as six in ditTeiviit 
stages of growth are found Avithin a single seed while the writer hai 
frequently removed eggs, larvie and pupae from one seed. 

The Sorghum Midge is most thorough in its destruction of a crop 
of seed. In Midge infested sections rarely less than 90% of the 
growing seed are infested during the height of the season. The 
and last heads are the ones least infested. 

Copulation takes place immediately after emergence of the adult, 
the males hovering about the sorghum heads and seizing the females 
as fast as the latter leave the pupal skin — often before their wiui's 
have dried sufficiently for flight. 

Immediately after copulation and when the wings are sufficiently 
dry for flight the females begin ovipositing. This is continued ener- 
getically until the quota of eggs has been deposited. 

The time required for development from egg to imago varies eon- 
^siderably and is largely controlled by prevailing temperature and 
humidity. In the low country of southern Louisiana the time was 
much longer than in south central Texas Avdiere the heat is extreme 
and humidity very low. 

The parasite, Aprostocetus diplosidis CraAvford, is the predominant 
l\Iidge parasite in Louisiana. During the summer of 1908 this para- 
site was successfully introduced into the fields around San Aiitenio. 
Texas, by Prof. P. ]\I. Webster through the cooperation of Prof 
Wilmon Newell of the Louisiana Crop Pest Commission. 

Teirastichus sp. Craw, has been bred from Midge infested scrglnifii 
seed by the writer along with the parasite Aprostocetus dipiosnh 
Craw. 
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riie Argentine Ant {Indomyrmex humilh ilayr) ranks first among 
t!i>. Louisiana predaceous enemies of tlie i\Iidge. Tliis ant has not 
ji,. u found by the writer in Texas. The Argentine Ant in Louisiana 
•itiacivS the Midge when the latter is in the pupa projecting from the 
;iprx of the seed just prior to the emergence of the adult. In this 
p(i>ition it falls a ready prey to this enemy which seizes the pupa 
|) 0 Tween its mandibles and draws it from tlie seed. 

In Louisiana and also in Texas the writer has observed the fly, 
pidopodiiius flaviceps Aldrich, capture the adult midge when the 
latter is crawling over a seed head preparatory^ to ovipositing. 

Several species of Odonata have been observed by the writer evi- 
dently capturing adults of the midge as the latter swarm about the 
seed heads although actual dissection of the stomachs of these flies 
lias not been made in order to settle this point definitely. 


SOME INSECTICIDE TESTS FOR THE DESTRUCTION OF 
APHIDIDAE AND THEIR EGGS 

By C. P. Gillette, Ft. CoJHns, Cot. 

For some years past I have been making comparative tests of dif- 
ferent insecticides for the destruction of plant lice {ApJiidid(s) and 
their eggs. The object of this paper is to announce a summaiy^ of 
the more important results only. I shall not even take time or space 
to refer to the work that others have done along the same lines. 

The more important substances used have been emulsions, soaps, 
lime-sulfur preparations, and tobacco extracts in which nicotine is 
supposed to be the only active agent. 

For the Destruction of Eggs 

Kerosene emulsion was used in 35 different tests. In 8 of these 
no eggs were found hatched. Of the 27 applications which did not 
fully prevent hatching, 19 were above lfi%> oil, 8 were above 33^ 
and 2 were 50% oil. With less than 25% oil in the emulsion the 
seemed to hatch as well as those untreated. Eggs of 4 species, 
dp/u.s pomi, A. vihiirnkola, Chaitophorus '}U'guvdinis and .]Jelano- 
■''<i>dhnium smithice, were used. 

Scalecide was used in proportions varying between 5 per cent and 
-■> pet' cent. Eggs hatched from 20 out of 22 treatments and from all 
^^trengths, 

Thompson’s Soluble Oil was used in 14 tests and in strengths 
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varying between 5 per cent and 20 per cent. Some of the > 
hatched from all strengths used. 

The conclusion reached was that none of these oils can be depeii li-d 
upon to kill eggs of plant lice, though the lice that hatch upon twv^^ 
treated with the higher strengths very largely die from contact witli 
the oily surfaces after hatching. 

With these miscible oils, eggs of the same species were employed as 
in the kerosene emulsion experiments. 

Soaps — Bowker’s Tree Soap and Good’s Whale-Oil Soap were iisid 
for 77 different treatments in strengtLs varying from 2 pounds tn 
1 gallon of water down to 1 pound in 6 gallons. None of the eggs nf 
A. pomi, A. cornifoli{p, C/l negundinis or Mel. smithice, which \v.rr 
treated with 2 pounds to 1 gallon, hatched. Eggs of the same specif 
and also of A. viburnkola hatched poorly when treated with a pn^|). 
aratlon of 1 pound to 1 gallon. Weaker dilutions seemed entiiviy 
valueless. 

Lime Sulfur Mixture made by the 15-15-45 formula was alsn 
used against eggs of all the lice above mentioned and also those "f 
Myzus elceagni. In this strengtli the lime-sulfur was a marked deter- 
rent to hatching but all species hatched to sortie extent and soiDe 
rather freely. Weaker applications had little effect. Over 70 appli- 
cations were made. Where strong lime-sulfur applications are made, 
many lice die from contact with the lime-sulfur while struggling to 
extricate themselves from the egg shell and others die after leaviiiii 
the shell and before taking food. 

I might add that eggs of Bryobia pratensis hatched freely after 
thorough treatment with the 15-15-15 strength of this mixture. 

Rex Lime-sulfur was also used many times in one- fourth, 
sixth, one-ninth, and one-twelfth full strength and with no betttr 
results than were obtained with the home-made product just imi- 
J;ioned. 

Tobacco Extracts 

Black Leaf Extract was used twice in one-twentieth strength and 
no eggs hatched. It was used 8 times in one-thirtieth strength and ii" 
eggs hatched. Seven applications were made in one-fortieth stivaiitl^ 
and in 5 cases none hatched, but in the 2 others a very few liatclaxi 
Weaker dilutions did little good. 

Nikoteen was used 23 times in strengths varying between 1 in 
and 1 in 500 parts and in only 3 cases did any lice hatch and 
were all Myzus elmgni The eggs of this species were the 
resistant of any used in the various tests. 



Vpril/lO] GILLETTE: INSECTICIDES EUK APHIDS 209 

Sulphate of Nicotine was used 54 times in strengths varying be* 
t’.veen 1 in 50 and 1 in 500 and in no instance did an egg hatch. The 
Species used were A. pomi, A. eornifoU(Bf A. viburnicola, Ch. negiDidi- 
nis, Md. smithicBf and My. elaeogni. The last named species was not 
treated with dilutions below 1 to 150. Eight applications of 1 to 750 
r- suited in a few hatching in one instance only. In weaker dilutions 
tlic number hatching gradually increased. 

Nico-Fume was used in 55 applications in which the dilutions 
varied between 1 in 50 and 1 in 1,000 and in no case did a single egg 
hatch. In 1 to 1,200 some hatched ; in 1 to 1,500 more hatched, and in 
1 to 1,800 still more. 

I hardly dare give out tliese results with the tobacco preparations; 
they are too good. I shall not fully believe them myself until I have 
tested them out another year with similar results. 

All the applications that I am reporting w’ere made in an iiiseetary 
and the eggs were treated by dipping the twigs bearing them 3 or 4 
times in quick succession into the various insecticides and then setting 
the twigs in moist earth in the insectary to be under observation until 
the lice hatched or until all hope of hatching was past. 

Results With the Lice 

Time will not permit me to go into this part of the work except to 
state that, in a general way, the results with the nicotine preparations 
•un parallel with those above given. Black Leaf killed most lice well, 
down to a 1 per cent dilution and Sulphate, of Nicotine and Nico- 
Fume killed most lice, well down to 1 part in 1,000, Nieo-Pume having 
somewhat the advantage over the Sulphate in results. 

In closing i would like to call attention to the fact that there is a 
great difference in different species of the Aphididae as to their power 
to re.si.st the action of contact insecticides. The eggs of Cliaitophonis 
negundims were more easily killed than those of any other specie's 
that I have worked v/ith while the eggs of Myzus elceagni w'ere the 
most difficult to destroy. I have found a thorough application of either 
Sulphate of Nicotine or Nico-Furae in the proportion of 1-1,000 to 
either Aphis pomi or Schizoneura lanigera wAl kill 100 per cent of 
diose actually treated, while a similar treatment of the black chiysan- 
themum louse, Macrosiphtm smhorni, will not kill one. Even 1 
part in 100 is hardly strong enough to kill the latter species well, and 
1 part in 200 is very inefficient, if u.sed in the usual manner. 

I find, however, by adding a small amount of soap, 1 pound to 50 
?^fions, the efficiency of these tobacco extracts is greatly increased. 
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In case of M. sanbonii, for example, I found the addition of si ip 
enabled either Sulphate of Nicotine or Nieo-Fume to kill well down 
1 part in 800 or even 1,000 of water. The action of the soap seeing i.j 
be merely to cause the fiuids to wet and spread out upon the surfM.H 
of the bodies of the lice instead of accumulating in drops and run- 
ning off. 


INSECT NOTES FROM NEW HAMPSHIRE FOR 1909 

By E. Dwienr Sandi-jisos, Durham, N. II. 

Insect life was unusually abundant and injurious in New Hamp- 
shire in 1909. 

Aphids were unusually common during the late spring and early 
summer. Aphis pomi did much more injury than usual, especially to 
young apple trees and there were numerous complaints of its work. 
Aphis setaricE was common on cherry and plum thruout the state, enr! 
ing the foliage very badly. 

The pear leaf blister mite {Eriophyes pyri) has been common on 
pear for many years but has never been reported as a pest of apple 
until the past season in which we have received several reports from 
different parts of the state. It is interesting that New York Stato 
seems to set the style in insect pests as well as in other matters and 
that the neighboring states soon have the same troubles. The only 
explanation of the appearance of this mite in its new role as an apple 
pest is that suggested by Professor Parrott to me which may be due 
to dry seasons, of which ^ve have had three in New Hampshire. 

The apple leaf hopper {Empoasca mali LeB.) has been remarkably 
abundant and has caused a speckling of the apple foliage by a seeming: 
destruction of the chlorophyl sap. I have not been able to observi' 
any particular injury to old trees altho the numbers of insects haw 
caused our fruit growers some alarm. 

The spittle insect on pine (Aphrophora parallela) was very abmi- 
dant, as in 1908, but we have been unable to relate its work in auy 
way to the so-called pine blight. Its work is of no economic si^nili- 
cance so far as we have been able to observe. The Fall web-worm and 
other caterpillars affecting apples in late summer have continued to 
be abundant as during the last two seasons. 

The antlered maple worm {Heterocampa gutiivitta) devastated the 
same territory as in 1908 and its injuiy was fully as severe, o had 
hardly expected to see severe injury by it this year hut in view ef the 
repetition of the outbreak this year we can see no reason why it may 
not be ekpected to be destructive in 1910. The trees in the worst 
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4ed area have now been stripped of their foliage two years. 

. year most of them leaved out in the fall but this year I am 
ijif. i.’med that many of them have failed to leaf out again. Undoubt- 
many have already been killed and should they be stripped again 
jnjicciise areas of hard wood will undoubtedl}^ be killed. Should this 
ocoiif* it would be the most serious injury to forest trees by a leaf 
..•iriiig caterpillar of which we know in this country. So far no para- 
sitvs have been observed which are doing verj- effective work against 
tli(‘ [)est but the ground beetles, particularly Calosoma frigida, were 
proint in large numbers and undoubtedly did very effective work 
both as larvae and adults. The striped maple worm {Anisota nthi- 
amid) and the spiny oak caterpillar (Anisota stigma) Avere again 
abundant on maple and oak over the same territoiy affected by the 
antlered maple worm. 

For the last two years the elm leaf beetle (GalerucrJIa Jutcola) has 
been becoming more abundant in the cities in the southeastern part of 
the .state. The present year many of the trees in Newmarket, Kxeter, 
Dover, Manchester and Nashua were entirely stripped of their foliage 
where they had not been sprayed. Another season effective work will 
nruioubtedly be done against the pest by spraying. The unusual 
nrevalenee of this insect so far north can only be accounted for by 
Hir exceptionally dry summers and the rather open winters of the 
ast Dvo years. It is beyond its northern range as previously known 
:o us and we shall expect to see it disappear and only break out under 
iimilar climatic conditions in the future. It may be possible, how- 
wer, as Dr. H, T. Fernald has suggested, that it, as well as some other 
insects, will adapt themselves to a more northern habitat. 

The brown-tail moth (Euprodis chrifsorrha'a) is increasingly abun- 
(lant in the more recently infested territory but altho we have made 
no careful survey of its spread, it seems to be spreading but very 
slowly toward the Connecticut Valley and to have reached its northern^ 
Hmit as we have previously predicted. Practically no serious injury 
is (lone by the insect in most of the territory north of Lake Winuipe- 
saakee. In the worst infested region, as for instance in Durham, 
O'er 95 per cent of the caterpillars were killed off by a fungous 
^ksease altho there was hardly a normal rainfall. With normal rain- 
fall in the spring and late summer the pest will undoubtedly be greatly 
reduced in numbers in the future. Spraying with arsenate of lead to 
fif'stroj' the young caterpillars during the first two we,eks in August 
lias been found exceedingly effective and cheap for both apple and 
trees, both in our own work and in that of our fruit growers, 
fhp gipsy moth (Porthetria dispar) continues to spread and we 
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regret to state that except for the work bemg done by the U. S. De- 
partment of Agriculture that practically nothing is being done for its 
control either by the enforcement of the law or by the educatioii of 
the people. The outlook for any possible control of the gipsy nioth 
in southern New Hampshire is exceedingly dark and we are incl.ned 
to the belief that the only result possible is a very general and wide, 
spread destruction of the timber in southern New Hampshire, pariicu- 
larly the white pine, upon seeing which the people will probably awako 
to the necessity of handling such problems in a thoro going and 
scientific manner. The boll weevil has been a great blessing to Tf-xas. 
We have already seen a considerable benefit from the brown-tail imt\ 
in New Hampshire in compelling the care of neglected orchards and 
the destruction of scattering trees. It is quite probable that the 
gipsy moth may be the means of arousing an appreciation of the 
value of our timber and shade trees and the rational growth and 
care of farm woodlots. 


INSECTS NOTABLY INJURIOUS IN LOUISIANA DURING 
1908 AND 1909 

By Abthuk H. Rosenfet.d, Baton RowfifC, La. 

This article is prepared as a sort of continuation of the article by 
Mr. Wilraon Newell and the author, published in Volume 1 of the 
Journal of Economic Entomology.^ We realize that a paper of this 
nature is not of particular interest at a meeting of this kind, nor docs 
it require a great amount of scientific acumen to prepare such an 
article; however, we think that the value of such papers for reference 
use justifies their presentation here. 

Cotton Insects 

Practically the entire cotton area of Louisana, embracing soim 
34,000 square miles, is now infested with the boll-weevil, Ai'lh'M" 
mis grandis Boh. As a result, the cotton acreage of the state lis 
been much reduced, and this season Louisiana has made the sborttst 
crop in all of her history — about 273,000 hales, against 517,01)0 m 
1908, 610,724 in 1907, and 769,222 in 1906. 

The boll-worm, Heliothw obsoUta Pab., has been, as usual, ind- 
ent in all parts of the state, but has not been particularly severe 
during the past two years. 

‘ “A Brief Summary of the More Important Injurious Insects of Lonlsia"''- 
Jour. B. B., Vol. I, page 150 . 
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Vi ither the cotton caterpillar, Alabama argtllacea Hiibn., nor 
til,. !square-borer, Uranotes melinus Hiibn., have made their pres- 
particularly felt during the past two years, but the past spring 
the cotton aphis, Aphis gossypH (rlov., was ver>' abundant, and 
hii(jjy injured the stand of cotton in many cases. This was undoubt- 
ed] v due to the cold April. The cotton aphis is always a serious pest 
in cold, wet springs. 

Tlie cowpea pod-weevil, Ckalcodermus (f‘neus Boh., seems* to be 
decidedly on the increase, judging from the large number of reports 
grid specimens we have received during the past Uvo springs. Early 
ill the season, while the pod-weevils are w*aiting for cowpeas, they 
heavily infest the cotton, and often materially injure the stands by 
puncturing the leaf and terminal steins of the plants. 

The garden w*eb-worra, Loxostege siniilalis Guen., the differential 
locust. Melanophis differentialis Thos., and the leaf-footed plant bug, 
Uptoglossus phyllopus Linn., have caused little trouble. 

Sugar Cane Insects 

The two principal cane insects, the cane borer, Diafraa saccharalis 
Fob., and the ‘‘pou-a-poussiere,’' Vseudococcus calceolarm Mask., 
have been about normally abundant, although we have found that the 
infested territoiy* is larger than we knew of in 1907, in the case of 
Will insects. The Bureau of Entomology has taken up a study of 
sugar cane and rice insects, in cooperation with the Louisiana State 
Crop Pest Commission, also a study of the Argentine ant, which is 
supposed to be the principal means of transportation of the “pou- 
/poussiere. ” 

Insects Injurious to Cereal and Forage Crops 

Xojie of our principal corn insects, the boll-worm, the cane borer, , 
p the Southern corn root-worm, Diabrotica duodecimpunctata Oliv., 
lave been more than usually abundant on com. 

The rice maggot, Lissorhopirus simplex, Say, did a great deal 
f damage the past spring. Thousands of specimens were sent into 
iiv Commission, which had flowui to lights. 

The sugar-cane beetle, Ligyrus rugiceps Lee., ivas not reported 
unduly numerous, but the author noticed vast numbers of them at 
iimvlcy, La., in the heart of the rice-belt, attracted to the lights of 
the city. Thousands of them were lying upon the walks under each 
'Wtric light, and they were flying into houses and stores in great 
abundance. 
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Tlie fall army worm, Laphygma frugiperda Sm. & Abb., 
s 5 eriously abundant in some sections, particular injury being m. 
to young rice. The author saw one 10-acre corn field near Hamii, 

La., made as bare in a few days as if there had been no crop on th. 
land whatsoever. 

The destructive pea aphis, NectaropJiora pisi Kalt, and the 
thrips, Thrips t abaci Lind., did considerable damage in St. Biji'iiunl 
Parish, the extreme southeastern parish of the state, though the dam- 
age was not as serious by either species as in 1907. 

Truck Crop Insects 

A few specimens of the Colorado potato-beetle, Leptinotarsa d(Cun- 
lineaia Say, have been received at the office of the Commission. Uw 
this insect is usually conspicuous by its absence. 

The sweet potato borer, Cylas formicarius Fab., has been, as usual, 
quite common in South Louisiana, and the ever-present Harlequin 
cabbage-bug, Mw'gantia histrionica Hahn., has been heard from only 
occasionally. 

The imported cabbage worm, Pontia rapee Sch., has been mon- 
numerous the past fall than in many yeare. On account of decreastd 
cotton acreage, considerable truck has been planted in some sections 
of Louisiana, and a large amount of fall cabbage was this year grown, 
Most of the cabbage growers are yet unfamiliar with the inseets 
attacking this crop, and, as a result, the imported cabbage worm did 
an unusually large amount of damage. 

The past fall, also, was notable for its tremendous number of bean 
leaf-beetle, Ceraimut^ trifurcata Forst. Cowpeas and all sorts of 
beans were badly riddled, and applications of arsenate of lead seemed 
to have little effect. 

The striped cucumber beetle, Diahrotica vittata Fab., was anotlKT 
common insect which was unusually numerous the past season. 

The squash lady beetle, Epilachna borealis j Fab., is always foimd 
in small numbers, scattered over the state. 

Insects Injurious to Stored Products 

The insects in stored food-stuffs, etc., in Louisiana, are logioi- 
Among the commonest are the drug-store beetle, Sitodrepa 
Linn., the saw-toothed grain-beetle, SUvanus surinameiisis Lirm * 
rust-red flour beetle, Triholium ferrugineum Fab., the eadelb' 
hrioides mauritanica Linn., the cigarette beetle, Lasiodernut 
ceum Dufts, the rice weevil, Calayidra oryzee L., the granary weeu- 
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i ^hndra gramria Linn., AlpkUohm diapennus Panz., B^hizopertlui 
j: -silla Fab. and others. 

()ur three most common cockroaches are the American cockroach, 
I’.riplmeta americana Linn., a closely related species, P, hrimnea 
f'lirm., and the cosmopolitan croton bug, Blatella gemamca Linn. 

Insects Affecting Deciduous Fruits 

rhe same Coccids as were noted in the article by Newell and Kosen- 
f(hi mentioned above, have been noticed during the past two years, 
aii<l none have increased to an alarming e\tent. The San Jose scale, 
^spidiotus penridosKs Comst., has been held well in check in the 
iinrseries in which it occurs, and we have not been able to locate any 
jK'U'Iy infested districts for tlie West Indian peach scale, Aulacaspis 
pffitagona Targ. 

In September last, J^lr. C. W. Flynn, while inspecting nurseries in 
New Orleans, sent in some Coccids on young tig trees from China, 
said by the nurseryman to have been brought to him by a sea-captain. 
Doctor Howard identified these scale insects as Asterolecamdm piis- 
tuhms Ckll. Mrs. Fernald, in her catalogue, gives as the habitat of 
this insect, Jamaica, Porto Rico, Antigua, Prazil, Br. Guiana, Gre- 
nada, Monserrat, ilexico and Florida. As this is a new insect to us 
in Louisiana, we had the nurseryman .destroy the few fig trees infested. 

The peach-borer, Saminoidea exitiosa Say, and the plum-curculio, 
Coiiotrachelus nenuphar Herbst, have been about normally abundant, 
blit the shot-hole borer, Scolgtus ritgulosiis Ratz., has done more than 
its usual damage, especially to peach, this being doubtless due to the 
fact that a late freeze last spring materially weakened a number of 
peach trees which were pretty well advanced. 

The woolly apple aphis, Schizoneura lanigera Ilausm., and the ap- 
ple-tree tent caterpillar, Malacosoma americana Fab., have been very 
little in evidence of late. This is also true of the American procris, 
Uarrinna amencana Guer. 

An insect which we did not before know to occur in the state is 
the strawberry root louse, Aphis forhesi Weed. In April, 1908, a 
few specimens were sent in, and an investigation by the writer re- 
pealed the fact that it was very common all over Tangipahoa Parish, 
our principal strawberry section. During the past spring this insect 
pvas also found by the writer at Baton Rouge. 

The destructive mealy-bug, Pseudococcus citri, Risso, is commonly 
abundant on figs, Japanese persimmons, and oranges. 



216 


JOURNAL OF ECONOMIC ENTOMOLOGY 


[Vol. Z 


Citrus Fruit Insects 

On the orange insects there need be no especial comment except in 
the case of the white fly, Aleyrodes citri R. & IL This insect hjis 
again gained a foothold in Plaquemines Parish, the principal orange- 
growing section of the State, and this season has done considerable 
damage. Efforts are being made to hold this insect in check by means 
of the various fungus enemies which have given good results in 
Florida, and with fair results. The white fly was formerly ver}' 
abundant in the orange groves of Plaquemines Parish, but was prac- 
tically eradicated there by the destructive freeze of February, 1899, 
which killed most of the orange trees in Louisiana and Florida. 

Insects Injurious to Pecans 

The walnut caterpillar, Datana integernma G. & R., has done con- 
siderable damage to pecan foliage, while the fall web worm, Hyphan- 
tria cunea Dru., and the hickoiy twig-girdler, Oncideres cingulatG 
Say, have been about normally abundant. More than the usual num- 
ber of complaints of attacks of the pecan husk’ivorra, Enarmonm 
pmnivora Fitch, have been received. 

In December, 1908, Mr. T. C. Barber collected a number of ncwly 
budded pecan branches (ring budded) which showed indications of 
the attack of boring larvae. On investigation a number of Sesiid 
larvae were found, in one case thirty being dug from a single limb. 
They seemed to enter through the wwnd caused by the budding and 
to work upwards from the bud. This caused a large swelling at the 
point of injurj^ w^hich was covered with the borings of the larvse. 
Three infested limbs were placed in the insectary, and in March tlie 
adults began to emerge, something like fifty specimens emerging from 
these three small pieces of infested limbs between March 24 and April 
28, 1909. Doctor Dyar kindly identified the moth as Sesia corusca 
Hy Edw. 

The obscure scale, Gkrysomphalus ohscurus Comst., has been found 
abundant on pecan trees all over Louisiana. Cectdoniyia carya 
0. S. is also abundant in all parts of the state, on wnld pignut as 
well as on cultivated pecan. 

We have on record one case of severe injury to a pecan tree at 
Morgan City, La., by an ambrosia beetle, identified by Prof. F. H. 
Chittenden, of the Bureau of Entomology, as Platypus composdfis 
Say. 

The two May beetles, Lacknostema prunim Lee., and L. 

Froh., which were very destructive locally in some sections in north- 
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Louisiana in 1905. have not made their appearance in such de- 
Htni^'dve numbers since that time. 

Insects Injurious to Shade and Ornamental Trees 

lit this class we have found nothing of especial importance, the 
pcst.s mentioned in the above-mentioned article being present in about 
imriiial quantity. The Gulf Fritillary, JHouc vaniUte Linn., is almost 
ahvavs found upon the passion-vine, Fassaffora incarnata, with which 
a number of the galleries in various parts of South Louisiana are 
covered, and the dropping of the spiny red and black ‘Svorms” has 
•almost caused^’ untold eases of feminine hysterics! 

The larvae of Eomiledra sahaJella Cham., (kindly identified by Mr. 
Busck), have caused considerable injury to palms in Calcasieu Parish, 
in the southwestern part of the state, during the past summer. They 
fdld the leaves and feed inside the inelosure thus made, skeletonizing 
the leaves. 

Insects Attacking Men and Live Stock 

Nothing of interest has transpired among these insects during the 
past two seasons. We have had no severe outbreaks of the buffalo 
mat. Simulium peemrum Pilcy, reported to us. This insect at times 
appears in destructive numbers, and the loss of a large amount of 
st'X-k always results. The horn -fly, Eamatohia serrata R.-D., has 
iteen very abundant in parts of the state, and has caused considerable 
annoyance to farmers in the infested districts. The various species 
(i Tahamis and Chrysops have been noticed in about their usual 
: Lumbers. 

; The chicken mite, Dennamjsus galUnm Redi, has been several times 

nt into the office with complaints of injury and annoyance. 


fOTES ON CALOSOMA FRIGIDUM KIRBY, A NATIVK 
BENEFICIAL INSECT^ 

By A. F. Burgess, Melrose Highlands, Mass. 

fiuring the past three seasons extensive investigations have been 
srried on at the Gypsy Moth Parasite Laboratory at Melrose High- 
Mass., in order to secure more accurate knowledge of the 
'ioloay of the European parasitic and predaceous insects that are 
introduced for the purpose of securing the natural control of 
(.n-psy and Brown-Tail Moths. Considerable data has also been 
‘i-^inecl concerning native species which destroy some of our common 

contributions from the Gypsy Moth Parasite Laboratory, III. 
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inisect pests, an unusual opportunity was offered in 1909, o:; ac- 
count of the extreme abundance of the Saddled Prominent {II ir,.,. 
cOrinpa guttiviita) in Maine and New Hampshire. 

For two years previously large areas of deciduous forests in 
slates had been defoliated by this insect, and its unusual abumiiin.H 
and the noticeable character of the injury caused led many ianl 
owners to fear that irreparable damage would resuh. Duriim' tlin 
summer of 1908 reports relative to this insect were issued by 
Edith M. Patchy’ Entomologist to the IMainc Agricultural Experiini jir 
Station, Prof. E. P, Ilitchings, State Entomologist of Maine, and 
C. P. Jaekson^ Assistant Entomologist, New Hampshire Agricul- 
tural Experiment Station, and last summer the outbreaks of ih. 
previous year were followed up by the above officials and thdr 
assistants. 

In each of these reports mention was made of the fact that certain 
predaceous beetles, particularly Calosonm frigidum, were found ia 
considerable numbers in the badly infested sections and as this genih 
of beneficial insects is receiving special study in connection with tli- 
Gypsy moth work, it seemed desirable to secure as much data as possi- 
ble to determine whether the species was doing any considerable 
amount of good. 

Accordingly an arrangement was made with Prof. E. D. Sanderson 
and on July 31 Mr. W. P. Piske and the writer accompanied Professor 
Sanderson on a tour of a part of the infested district in New Hamp- 
shire. A visit was made to several badly infested localities in the 
town of Tamworth, in the foothills of the White Mountains and a 
colony of larvae of the European beetle, Calomna sycoplianta was lib- 
erated. These insects had been reared at the Parasite Laborntoiy m 
Massachusetts and previous to this time over 6,000 had been libcriiin] 
in Gypsy moth infested colonies in that state. The caterpillar stULt'- 
of that insect having passed, it was thought desirable to liberate dii' 
colony in New Hampshire where the beetle larvae could obtain sun 
ficient food to attain full development. Adults of Calosoma j 
were common in this locality, where they were observed climbing’ tb' 
trees and feeding freely on the Ileterocampa lar\^®. No beetle lan:f 
were observed at this place. Another badly infested area was visit'*’^ 
in the same town. A large acreage on the hillsides had been ciee 
pletely defoliated and many Heterocampa larvee were crawling 
on the ground and the trunks of the trees in a vain search for fo"d 
This area had been defoliated the previous year. Many beetles 'ur 

* Bulletin No. 161, Maine Agi-icultural Experiment Station. 

M9th and 20th An. Repts. N. H. Agric. Expt Sta., 1908, p. 514-531. 
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f, nd and several larv'a? were seen on the ground feeding on the eater- 
p ,irs. A square yard of ground was carefully examined by Mr. 
]••; kc and the writer, and 12 frigidim- larva) were found just beneath 
I,.; vt/s and litter. They were busily engaged in feeding on the cater- 
pi, :(rs that had crawled under the forest cover for the purpose of 
pupation. 

On the fo4owing day a badly infested area was examined near 
White Horse Mountain, near Xorth Conway, and although it was not 
possible, owing to lack of time, to make a thorough survey of the 
defoliated area, very little search was required to discover many of 
thr beetles. This colony was located on the side of the mountain and 
the caterpillars were not as I’ar advanced as those seen at Tamworth. 
At one place on the edge of the badly infested area upvvard.s of 100 
hectics were found busily engaged in climbing the trees and feeding 
on the caterpillars. Few Ileterocampa lan’jc were found under the 
leaves and no beetle larvm were seen. 

Mr. C. 0. Bailey, Secretary to the Massachusetts State Forester, 
informed me that while driving at Effingham, New Hampshire, August 
1. 1909, he observed large areas of woodland that had been stripped 
by Ileterocampa. At one place the trees had been completely de- 
foliated and countless numbers of the caterpillars were seen crawling 
across the road. They wore being attacked by Calosonia fngidimv, 
which species was present in large numbers. 

As few parasitic insects were observed it Avas thought desirable 
to make another trip later in the season in order to check up the 
data secured, and accordingly on August 21 Mr. Fiske and Mr. 
Harry S, Smith went to North Conw'ay for that purpose. After 
finishing the investigations made in the localities visited on the 
previous trip Mr. Fiske returned, and Mr. Smith spent several days 
examining other defoliated areas on Alount Kearsarge and in the 
surrounding territory. 

A summary of the notes made by Air. Smith, so far as they relate 
to Calosoma frigidum, has been very kindly placed at my disposal, 
while those bearing on certain parasitic forms will be used by him 
alter more information has been secured next season. 

At the time of this visit Heterocampa were nearly all in the pupal 
stage beneath the leaves and rubbish on the ground, and as frigidum 
larvie were present in considerable quantities, and actively engaged 
la feeding on the piip£e counts ^vere made to determine the relative 
percentage of pupae destroyed. About a square yard of ground was 
*^)famined in each locality, 29 sets of data being secured. In five of 
these no frigidum larvs were found but the number of pupse that 
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had been destroyed ranged from 60 to 100 per cent, the average be^ig 
78 per cent by the beetle larvaa and 4.5 per cent by all other enem:..s. 
In these areas the trees had been stripped early in the season nri!] 
the beetle larva? had become foil grown and gone into the ground to 
pupate before the examination was made. 

In the remaining 24 areas examined frigidiim larvfe ranging from 
newly hatched to nearly full fed were found. In one^case 21 larvip 
were discovered feeding on pupfc. At this time the number of pripie 
that had been killed by the larvae of frigidum varied from 11.7 per 
cent to 80.2 per cent, the average being 54 per cent of the total 
number of pupae. Where the lower percentages were found a con- 
siderable number of small frigidum larvae were present. The follow, 
ing table has been compiled from the data secured: 

TABLE SHOWING THE NUMBER OF HETEROCJMFA PUP^ DESTROYED HY 
LA.RV/E OF CAL030MA FRIGIDUM 


Stages of C. frigidum larvse found Pupae of Heterocampa 



> Also one larva of Heterocampa. 


* Also two larvae of Heterocampa. 



Airil.’lOl 
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several of the larvae included under the column “Diseased^’ prob^ 
aiil}- died from exposure to heat. 

Vo later examination of this territory could be made so it is impos- 
to state from actual counts the percentage of pupae that were 
tl^.^troyed before the beetle larvae became full fed. 

The data available showing the amount of food consumed by the 
larvae of frigidum in its different stages is far from complete but 
frcini such feeding records as have been obtained at the Gypsy Moth 
Parasite Laboratory, together with those secured by the writer several 
years ago when the life history of this species was investigated,^ it 
appears that the following amount of food for each stage is a very 
conservative estimate ; first stage 2, second stage 5, and third stage 7 
full grown gypsy moth larvte. 

if the beetle larvae found continued to feed until full grown or 
until the food supply was exhausted, as would be the case in some of 
the areas examined, they would at the end of the season destroy, on 
the average for all the areas examined, 92 per cent of the pupa? 
present. 

It is, of course, impossible to determine the number of Heterocampa 
larvae that were destroyed by the beetles and their larvse but from 
the above data it is easy to see that the increase of the species was 
greatly retarded during the past season, in the localities mentioned, 
by this beneficial insect. 

Calosoma frigidum is found throughout Xew England and is often 
present in large numbers during outbreaks of caterpillars. There are 
specimens in the United States National Museum at Washington, 
D. C., which were taken in Illinois, Maryland and ]\liehigaD, which 
indicates that this insect has a wide range. 

It is probable that the unusual increase of this species in the in- 
fested district in New Hampshire is due largely to the abundance of 
a satisfactory food supply. A study of the reproductive habits of a 
liinited number of specimens, made by the writer in 1896, showed that 
eggs were deposited, in one case, by a female fed in captivity, 
and observations which were continued the following year led to the 
discovery that eggs are laid by some females for two successive years. 
The habit of the Heterocampa larvae of pupating on the ground 
beneath leaves and rubbish makes them particularly susceptible to 
^he attack of the lan^se of this beetle, which naturally feed in such 
Situations. The larvae of Calosoma sycoplmxta have been found 
dimbing trees, especially those that have rough bark, where they 

V’otes on certain Coleoptera known to attack the gj'psy moth, 44th Annual 
l^pport Mass. State Board of Agriculture, 1896, p. 412-426. 
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iced on caterpillars and pup® of various insects. Frigidum hi vjt 
were not observed on tree trunks in tlie areas examined in New ILj .ip. 
shire but it was not necessary for them to climb as plenty of 
was available on the ground. 

Miss Edith M. Patch has found these larv®, as well as the beeiiis. 
feeding on Ileterocampa caterpillars, on tree trunks, which shows iliat 
it is possible for the larva* to climb to secure food in case it is ntres- 
sary to do so. 

The abundance of Heterocampa next summer in the sections exam- 
ined will, of course, offer, interesting data on the value of Caloivm 
fri(jidvni in controlling this insect. 

This concludes the Proceedings. 

A. F. Burgess, Secretanj. 


Panama Ticks.— \Ve notice in Mr. Hooker’s list of Dec., 1909, p. 415, of titles 
from Panama no mention of two of our common species, Amhlyomma diifUimik, 
the common iguana tick of this region, and Amblyomma varium, taken in mi 
Bufo mariniis, our common toad; determinations made by Banks and Hunter, 
This last, tick has been of some interest to us for it is probably the inter- 
mediary host of FUaria' sp., and also of a Hemogregarine. Sections of ndulr 
ticks showed untloubted development of filaria embryos. The blood of every 
one of eight specimens of this toad contained filaria embryos, and each nn,* 
of the adults dissected had three or four adult filaria in the lymph sinuses. 
The blood of five of the toads contained the hemogragarine. All of the timds 
were infected by A'nihlyom7na varium. 

Dr, Samuel T. Darlinu, 

Chief, Board of Health Lahoratoi'y, Ancon Hospital, Isthmus of Panama. 



Proceedings of the Eighth Annual Meeting of 
Horticultural Inspectors' 

(Coniinmd from tJte February ismue) 

Evening Session, Deeenibcr 26 , 1909 , Coniinued, 

I'lvsident AVashburn presiding. 

Tho President presented ProfLor Surface, who read the following 

|.,iper.- 


RESULTS OF VARIOUS REMEDIES FOR SAN TOSE 
SCALE, IN PENNSYLVANIA ORCHARDS, AS SEEN BY 
THE INSPECTORS IN THE ORCHARDS 


By H. A. ScKFACE, Harrisburg, pa. 
[Withdrawn for publication elsewhere] 


WHAT SHOULD BE THE FORM OF OUR CERTIFICATES? 

By Fr.ixklix Siiermax, Jr., Raleigh, N, c. 

For some years I have been considering whether we entomologists 
peeia .> ose of us in the eastern states) can devise some method 
V ringing our certificates of nursery inspection more nearly in line 
I he facts as they really exist. I violate no confidence in saying 
the certificates as now issued in all of our eastern states are 

’A Correction 

It appears that Professor Headlee was imorrectly reported on paves SO fil 
■.cut- February issue. The foPowing is therefore inserted at h if rots 
the tenor ot his remarks.— Ed. ^ 

Kans.is has been able to euvage 
S t™ t d f nbout the 
I'uit growers finds He meets with 

'»"Sand sfLsf.u " «'■ Ws 

•I»"^ lookfcfeP ''' 

'"'.'■ieWmaybeimprofl '^hereby 

'‘‘'''tsffrLXr'fff^ ^i- 

% wiih the h e 'onipare very favor- 

"■'It the best grown iu the country. The Farmer’s Institute o'rganisa- 
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misleading to one not on the inside. We all know how binding ai thr 
conditions which have led us into this practice and I cannot say ti^! 
I am yet quite ready to take a step which shall make North 
appear different from all her neighboring states, for such a 
could, and probably would, be seized upon by some nurseries ia 
other states and used to our disadvantage, when those very ninseii,. 
would likely be no better, and perhaps worse, than our own hoiii.; 
nurseries. 

Now the essential point of our present system which I object to 3 
this-^ We give certificates which are so worded as to plainly impiy 
that the nurseries are “free, or apparently free,” from the San Jos-i 
Scale, and we issue these certificates after scale lias been found in tb.- 
nursery, we issue them to nui*serics where it has been found wiiii 
more or less regularity for years past, where we know the scale > 
well established, and where we are reasonably sure that it will be fouii-1 
in the future. We fully recognize the fact, and freely admit ;i 
among ourselves, that it is not practicable, nor would it be just t. 
bar a well-established nursery from trade, when it has won a larLr- 
number of loyal customers many of whom would rather take th- 
stock of that nursery even without certificate and taking the chan-v 
of scale, rather than to deal -with someone else. Then again, 
is the complication that much of the stock is really sold tliroudi 
agents or advance orders, long before the nursery is inspected. 

But perhaps the most irritating fact of all is that if one of us, la 
the zeal of clearing his conscience and of trying to make the M 
square with the word, were to actually knoek out every nursery in 
his state which was found to have San Jose Scale, — that state 
at once become a most profitable field for exploitation by nurs^un-^ 
in other states who were in the possession of certificates that they wei’'* 
“apparently free” and which as a matter of fact might be, and v.-ty 
likely would be, in worse condition than the nurseries that wore p’li 

tion is trying, through education, to bring about the production of 
fruit. At present the horticulturist does not have many requests for i"’!- 
sultation, ])ut the number is increasing and no doubt in a short time lie 
have far more than he can attend to. 

Kansas is a large state and although the eastern and central portioii^^ I'y* 
produce excellent fruit-bearing trees and shrubs, many parts of the west t'l - 
grow orchards only under irrigation. 

In Kansas the fruit institute movement has just made a begimiini:. T!w 
Farmer’s Institute, of which the fruit institute is just one phase, i?? 
ized and looked after by a special agent known as the Superintendent 
Farmer’s Institutes. This official has his office at the agricultural 
and his work has met with such keen appreciation th^t the last Legislature 
voted $50,000 to carry it forward. 
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of business, — for the very entomologist who would be so strict 
and so conscientious as to take this step is the very one whose state 
nurseries would likely be in as good condition as any. Hence no one 
us has felt that he could afford to take the step, and we have all 
preferred to compromise ourselves to this extent rather than expose 
our nurseries to unfair competition and to subject the fruit-growers 
and farmers of our states to exploitation in the way described. 

It seems to me that we have now reached the point where a change 
should be adopted, or at least tried experimentally. The San Jose 
Seale is now so wide-spread through all the eastern states that it is 
idle to talk of keeping onr fruit-growing sections clear of it,— it is 
already present in almost every locality where there are extensive 
orchards, and in many such localities it is to be found in practically 
every orchard. Also it is no longer a pest which must be fought by 
preventive measures chiefly, for the remedies are so well known 
that there is no excuse for trees being killed by it after the owMr 
oncf JxHOws of its presence. 

Then again let us remember that under the head of ‘‘serious insects 
and diseases’' which our certificates are intend(^d to cover, arc included 
such pests as woolly aphis, crown gall, oyster shell scale, brown -tail 
ijiofli, etc. I cannot believe that all the nurseries which we certify 
ran by any stretch of the imagination be considered as even ‘'appar^ 
inthj free.” of all these. 

I have therefore prepared for the consideration of this meeting a 
|)ropo.sed form of certificate which I should like to have discussed. 
Ihrc it is; — 

THIS IS TO CERTIFY; — 

That a duly aiith(>rize<l and 
(onipetent inspector has made inspection of the salable nursery stock of 

— at N. C,, to ascertain condition as to insect pests 

•Hid plant diseases, and said nursery is licensed until the expiration of this 
ertificate. 

This certificate may be suspended or revoked for cause. 

This Ckrtificate Expires September 30, 1910. 

Dated,— Raleigh, N. C., 1910. 

Entomologist. 

1 do not see as such certificate would give an unscrupulous nursery- 
man any advantage which he does not already have, nor do I see that 
•1 '^ould take from the entomologist any advantage that he now has. 
^ do not believe that “the ultimate consumer” would care a snap 
the changed wording just so his protection is not weakened, 
could retain the same privilege which some of us now use, of 
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requirinfr other nurseries to get tags from us before shipping intt 
state — we could still have the right to destroy infested shipir, rjts. 
Nor do I believe that it woidd be injurious to those nurseries which 
are really apparently free from San Jose Scale. 

However, I do a little bit fear that if we were to make sii li a 
change in our certificate, there would be some very enterpi i.sin^ 
nurserymen from some of the states which M^Qht uot adopt the cliftiiiic. 
who would flood the other states with agents who would tell the p.-ople 
that our state nurseries were admittedly unsafe to buy stock from and 
then in support would show that we did not give a statement of fret-, 
dom from scale, while their state did ! 

Altogether, I must confess that I am not immovably set m niy 
conviction that this scheme would work entirely well, but I would 
be willing to go home, broach it to the nurserymen and fruit-gi-owers 
of my state and adopt it for the coming year, if enough others would 
join with me to give it a really full and fair trial. 


Tuesday Evening, December 28, 1909 

Discussion in regard to certificates, as proposed by Sherman: 

Mr. Phillips : In all cases the stock should be examined, and it 
should be understood that no certificate should go on any stock caiTv- 
ing the San Jose scale. 

My inspectors are instructed not to pass trees that are infested with 
San Jose scale. AU plants so marked are condemned and destroyed. 

President Washburn : This is really very interesting. We would 
like to hear from other membei^. 

Mr. Phillips: We have discussed this matter year after year: iu 
fact, we had an important meeting in Washington a few years ago. 
« and discussed about the same idea, although we did not present it ic 
the form of a certificate. 

At that time it was decided that the time ha’d not come for making 
a change. I think Mr. Sherman's ideas are very good, and touch a 
point on which I would like, to get an expression from the Associa- 
tion. 

There is alw^ays some nurseryman here and there who has lost a te\ 
dollars by not keeping his nursery stock clean, and has objections to 
raise to inspection, and in order to get an understanding as to 
this Association feels in regard to this certificate, I would like to 
make a motion that if such a certificate as Professor Sherman indicates 
is issued, and has the endorsement of the Association, that it slmll JO 
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,• a smgle ree mfeted with San Jose Scale, any more than any 
neate mentioned heretofore; in other words, that the certificTi 
b,. nderstood not to cover a single tree infested with San Jose Seale 
course, every one know^s that you will find a tree now and then 
diclCy affected The idea I want to get at is that infest: r ffe^ 

,re,- should not be sent out from the nursery, and I make a moti n 
to oKipliasize this point. iuuuu 

I.KISIOENT Washburx: I think perhaps Mr. Phillips- motion is 
a htilc premature. We can use it later on. 

Mu. S. J. Hunter. In Kansas when inspection is made and scale 
,S found on a man s premnses. regardless of whether it is in his nursery 
stoe-k or in his orchard no oerlifleate of inspection is issued Tte 
aursery stock receives a tree to tree inspection and all stock destroyed 
.vithm dangerous proximity of any stock found infested. The sto k 
.Inch ef IS subjected to the standard fumigation process und 
■he uumediate direction of an inspector. Each consignment of th 
dock IS accompanied by a special tag stating that such has been 
tiumgated and giving the exact invoice of the consignment 
Mr. Burgess: Although I was not present when the paper was 
read I would suggest that the certificates should show that the nursery 
had been examined and that the stock contained in each shipmeS 
aasjparently free from injurious insects and plant diseases. I can 
deception in issuing such a certificate even if a slight infesta 
"on was tound m the nur.sery at the time of inspection, provided the 
-P«tor has taken every precaution to free the premiLTom f, 
.dation and that he is satisfied that the stock shipped is free from 
.•ds a,s .stated in his certificate. If the stock is fumi t ^ 53^ 

IntswmT W.VSHDURN: I think the statement which Mr Burgess 

‘rilltlU^ whe --e, 

0 his ertifletr good and if he is entitled 
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SOME OBSCURE DISEASES OF PEACH 

By J. B, S. Norton. College Park, Md. 

Introduction 

Perhaps most of our cultivated plants are troubled with manv 
physiological diseases of more or less consequence, many of wliieh. 
though they may cut off the crop seriously each year, do not n.^coiv.^ 
notice, as their symptoms are not marked enough to attract attention 
as specific diseases; though some are well known because so serious 
that they could not escape notice by either cultivators or patholoi;ists, 

It is comparatively easy to w^ork with a disease w^hen the cause mi 
be easily seen with the naked eye, as with most of our insect troiibK-s. 
And if by careful microscopic work a pathogenic fungus or baetoriuin 
can be discovered, it is again a more or less simple matter. So muck 
so, that practically all of our training has been along the line of in- 
sect and fungous parasites ; a basis for pathological work which is m 
strictly logical, as these are only parts of the more fundamental scienct^ 
of patholog>" which deals with all abnormal variations in nutrition, 
respiration, stimulation, etc. But, we instinctively look for a parasiti' 
and are baffled when wc come to a serious disease without any causa- 
tive organ other than the diseased plant itself. 

So far as I know the peach has more serious diseases, the cause of 
which has not been definitely determined, than any other crop 
grow. It is only by extensive study of these under a great variety of 
conditions that we can obtain accurate information on such distur- 
bances in plant health, and for that reason, I wish to here give a brief 
account of such as have come to my notice from personal experience 
and a recent examination of the available literature. 

Not all the diseases, the causes of which are unknown may be non- 
parasitic ; some may be caused by yet unknown bacteria, fungi, iusecis 
or other animal parasites, and in that case or even if due to a con- 
tagious ferment, as may be the case in the yellows, may come unebr 
the domain of the horticultural inspector. 

Yellows 

I shall mention first what has been determined about peach yellow? 
(See Erwin Smith, also Clinton and other recent authors.) Brief}', 
this is a definite disease, characterized by premature ripening of 
fruit, which is peculiarly red blotched, internally red streaked, a"' 
of poor quality, premature growth of leaf-buds, and even Howor 
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lniw. producing small, narrow and usually yellowish foliage, and later 

;ers of weak shoots, followed in three to six years by death. It 
yVfi> lirst known near Philadelphia over one hundred years ago and 
js i!MW found from Canada south to central Delaware and Maryland, 
fiviii thence extending southward east of the mountains to Georgia. 
tVc>tward it is serious in Ohio, Michigan, etc., and occurs west of the 
^lississippi as far south as Arkansas. It has not spread southward 
ven' much in Maryland and Delaware, in twenty years. In the 
region where it is found, it is constantly present, but has had several 
much more serious outbreaks; sometimes destroying ninety per cent 
ef the orchards in one year. 

Yellows can be transmitted to a healthy tree by union with a living 
portion of a diseased tree, hut in no other knowm manner, except to 
sonic extent by means of diseased pits, of which, however, only a small 
percentage usually germinate. {Warren [N. J. 1906] got twenty-seven 
per cent germination from 620 natural pits and only two per cent 
from 321 of four varieties of canning house pits; see also Phillips’ 
\^ork in Virginia.) It has been noticed that in orchards where dis- 
eased trees are kept cut out, fewer new ca.ses appear, indicating some 
other kind of infection. 

The disease is present in the tree some months before it is apparent 
and may show first only in a part of the tree. It cannot be cut out 
ic siieh cases, and though diseased wood is lacking in lime and has 
an excess of potash, it cannot be corrected by fertilizers. , It also 
attacks apricots, almonds and Japan plums and similar diseases occur 
in several herbaceous plants and some other trees. It is not due to 
root aphis, lack of iron, or any kind of impoverished soil; if anything, 
tlie trees making more vigorous growth being more subject to yellows. 
Overbearing, also, is against the disease rather than favoring it. 

Many fungicides, including Bordeaux mixture sprayings and many 
secret remedies have been tested without success. No ease of recoveiy^ 
is well authenticated. Many theories as to cause have been tested 
and inoculations with many fungi and bacteria have been tried without 
success. 

The distribution indicates a relation to a certain climatic zone and 
many observations point to an increase of yellows after injurious 
^f'ather conditions, such as drouth, following severe winter or late 
spnng freezes. Individual trees show great resistance and some 
^'^eties seem more resistant in some cases than others. None are 
imiimne, not even naturals. Trees have lived in infected districts 
fifteen to thirty years and then died of the disease. (Morse cites 
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the case of the White Magdalen variety that has grown 150 year, in 
Massachusetts without contracting the disease.) 

Since in our work we have to do more work with this disease turn 
the others I shall mention, I shall take a little more time with it 
mention some of the points which are in much need of further stuily. 
as apparently no extensive scientific work has been done on this im- 
portant disease for nearly twenty years. 

First. Can the disease be communicated by the pruning knife, 
contact, etc., or by sap or other non-living matter from diseased tree.5? 

Second. Can the disease be produced in healthy trees far south (if 
the yellows region by budding from diseased northern stock? Also 
would young diseased trees recover if transported to the south? Appar- 
ently any quantity of trees have been sent south from infected dis- 
tricts without spread of the disease, though healthy trees from the 
south have not shown immunity. 

Third. The southern and western limit of the disease should be 
again accurately determined, and a careful survey of the infected 
region made to determine if there are within it isolated areas free 
from the disease. The border line should be completely explored for 
cases of recovery or recent extension of the disease limitation. 

Fourth. What is the relative resistance of different varieties? Old 
trees standing for years after the surrounding ones have gone mu, 
with yellow^s should be propagated from to secure possible resistant 
stock. 

Fifth. Tabulate from orchard inspection and weather records ac- 
curately kept for many years, the relation of warm, cold, wet and dry 
seasons and late spring frosts to increase or decrease of yellows m 
following years. Three or four seasons records in Maryland indicate 
that yellows outbreaks follow severe cold after buds open in spring. 
In this connection, the influence of different slopes or exposure and 
.effect of late and early blooming might be considered. 

Sixth. Careful examination of records should be made to cer- 
tainly determine whether removal decreases infection or spread, bear- 
ing in mind the possibility that new cases may be due to climatn.' "r 
soil conditions. 

Seventh. We need a thorough chemical study of the relative amount 
of organic compounds associated with nutrition such as, starch, suiiar. 
acid, tannin, proteid, enzymes, etc. There are several diseases of otlier 
plants closely resembling yellows, such as the Serah disease of sugar 
cane, dwarf mulberry^ disease, mosaic disease of tobacco, etc., in J 
the disturbance has been more definitely worked out, and while it 
said that yellows is such an enzyme disease, no chemical stnd> ot it 
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{i;;. been publisked other than the fifteen to twenty years old ash 
iiii : iyses, though very complete analyses of healthy peach were pub- 
lb: d by the Bureau of chemistry in 1905, 

Rosette 

Another somewhat similar disease known as rosette, found first 
locally in Georgia some fifteen years ago, is distinguished by the 
absonce of premature fruit {the fruit becoming gummy and falling 
ix’fore ripening) , more tufted growth and death after a shorter time 
five months to two years). It has since been found in South Carolina, 
Alabama, Oklahoma, and in 1901 in Missouri. The past summer, I 
found that it had killed most of the peach orchards about Manhattan, 
Kan.sas, where, 15 years ago, it was confined to one or two orchards. I 
also found it along the Kansas valley as far east as Topeka and 
extending up the Blue river, possibly into Nebraska. I may say that 
some nurserymen are obtaining pits from this part of Kansas, in the 
beliof that this is out of the limit of the infected district. 

Little Peach 

Little peach is in some ways a similar disease characterized by the 
fruit ripening late and very small, the foliage being small, yellowish 
or red and inclined to roll, the tree dying in two to three years. When 
the wiiy^ shoots which are sometimes produced as in yellows are pres- 
ent and the fruit absent, it cannot be distinguished from the latter 
tlisease, It was first reported from Michigan in 1896 and has since 
been found in New York, New Jersey, Connecticut ( ?), Delaware and 
po.s.sibly Maryland. No cause has been tliscovered but it seems to 
be contagious. 

The occurrence of this disease along the northern border of the 
yellows region and the rosette along the southern border would sugj 
?e.st that these three diseases which can with difficulty be distinguished 
at certain times, might be climatic forms of one disease, though one 
\muld hardly be rash enough to add such a theory to a question 
already overburdened with theory. 

A suspected case of little peach reported from New York was found 
lo be due to imperfect fertilization, the pit being small and without 
bernel. 

Injuries by Low Temperature 

A number of peculiar peach troubles are to be attributed to winter 
and perhaps low temperature is associated with more than 
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have been assigned to such a cause as the peach is especially sensitive 
to cold. In cases of collar-girdling, root-rot, stag-head, poor grn‘-,rh 
and yellow foliage, one should look for the darkened wood dm to 
severe cold which may kill it up to the cambium '-without destroying 
the latter. A great deal of trouble of various character at the I.jish 
of the tree may be due to cold. In a large number of eases, whir-li I 
saw several years ago in Maryland and similar instances mention ttl 
by Clinton in Connecticut, the root, or the bark at the base of the 
stem seems to be injured while the top is left in fairly healthful con- 
dition. Whether we are right in attributing this to winter injury I 
am not certain. In some low land near sea level, I, had thought that 
salt water overflow might have been the cause, but the Delawaoj 
Experiment Station reports benefit from such a ease (1895) rather 
than injury. 

I have noticed in Maryland associated with these basal injuries, an 
abundant fungous growth resembling the Cytospora noted by Stewart 
as occurring with dead or dying peach in New York, and causini: 
white flattened shot like bodies under pimples. Its parasitism has not 
been determined. 

Frost-crack, body -blight or sunscald seems to be due mostly to ex- 
tremes of temperature in late winter and spring. Trees makine 
vigorous growth are said to be injured less than old or young trees, 
and freeze more easily than the middle aged. 

Failure of Young Trees 

Young trees when set often refuse to grow. Some of this may be 
due to methods of planting or soil conditions. But I attribute a groat 
deal of it to drying or freezing of the root during the winter storage, in 
shipping or while planting. Warren has made some tests in New 
Jersey of the effect of exposure of different duration and found that 
roots exposed to evaporation for one hour were severely injured. 

* In speaking of storage troubles, I may mention the fatal fungous 
trouble (species not identified) found in New York in 1900 where 
sand was thrown over the stock in the cellar. 

Dwarfing and poor growth or early failure may result from graft- 
ing upon plum or other stocks that are soon grown over by the more 
vigorous peach. 

A yet unexplained condition found to be causing much loss in 
several Maryland orchards the past year, in which the base of the 
stem is swollen, soft and cracked and the main lateral roots are cut 
off by a regular abscission layer, may be due to partial drying out of 
the root. 
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Viiore are still some unsolved problems connected with injuries 
j'r.ui copper, arsenic and other spray materials, the peach being 
espf‘‘ially sensitive to such, though much has been cleared up by 
gain and others. Some peculiar physiological disturbances come from 
tin- use of oils, and much injury resulted especially in the old days 
pf kerosene and cnide petroleum spraying for scale. I do not know 
f,f ;uiy one having yet worked out the phy.siological effect of oil upon 
tn-t'S or upon fungi. Whether the peculiar rough bark often seen 
on peaches sprayed with oil is due to the latter or to recovery from 
scale I canuot say.' 

.Some of our mysterious troubles may be due to dipping in oils or 
other materials. Close (Delaware) found severe injury to peach 
dipped in crude petroleum and more when dipped in kerosene. 
Symons (Maryland) found injury from oil dipping in some cases. He 
fo\ind more injury when roots were dipped. 


Silver Leaf 

A condition of peach foliage called silver leaf due to unknown 
causes has been known in England for years and is reported as serious 
and contagious. A silvery appearance is common on peach leaves in 
autumn in this country. I was told by Professor A. L. Quaintance 
in 1901 that this was due to the work of a mite, but I can find no 
publication on this trouble except the description of the silvering 
jiiite by Banks in 1905. 

Split Pit 

Split pit is a common and not definitely explained condition. In 
England it is attributed to excessive and unequal growth of inner and 
Older parts of the fruit due to rapid growth at fruiting time; Piper 
^ys that in the western United States twig borers are the cause of, 
some of it. Another writer says these oiily enter the previously split 
pits It was noted as serious in California in 1904. 

I shall now mention some conditions due to various causes, which 
we may best group under their most noticeable symptoms. 


Root Rot 

Frequently trees blossom out then stop grooving or make an un- 
satisfactory growth and then die. In such eases the root is often full 
fungous mycelium. Several fungi (for example, CUtocyhe 
Pmsitica), (Missouri and Oklahoma) and other Basidiomyeetes 
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(California), Eosellinia radiciperda (New ZealancJ^, Ozonium, 
have been assigned as the cause. Some of the observed fungi m, 
doubtedly follow previous injury by low temperature, wet soil, or 1,1 
causes interfering with root respiration. Even the undoubted 
sites may be assisted in their attack by such conditions. Selby founil 
5t more frequent on clay soil in Ohio. It is a common troub].- in 
Oklahoma and Texas. 

Gummosis 

The ordinary cells of the peach are easily transformed into the gum 
commonly found about injured peach tissues. Gummosis usually 
begins in some wound where gum forming enzymes develop and may 
bring about extensive degeneration. Bacteria (see work in C. 
Dept. Agriculture and Brzezinski in Compt. Rend. 1902) as well a^ 
several fungi have been found associated with gummosis and in souii- 
cases definitely causing it. It is usually to be looked upon as tht 
indication of some other trouble and may be associated with browu 
rot, borers, bark beetle, scale, excess of nitrogen, and especially frost, 
which often leaves patches of bark separated from the wood wheiT the 
gummosis enzyme starts to work. 

Cankers, Knots and Constrictions 

Cankers may be formed by various peach fungi keeping open 
wounds which the tree is trying to heal. Constrictions indicated by 
the yellow, rolled foliage from uncut bud-wrappings, label wire, ete,, 
are often seen. I have seen a few cases like the above where thr 
constriction was due to the killing of the bark which was dried to the 
wood and covered with small pycnidia filled with Pestalozzia like 
spores. Other causes are : overgrowing the stock as when grafted on 
sand cherry and American plum, attacks of Fhonut persim, otiior 
fungi, etc, 

A knot of swelling of twigs is described by Selby in Ohio (1S9S . 
clubbed branches noted by Erwin Smith (1892), a tuberculosis at- 
tributed to a species of Clostridium occurs in Europe, MacQwon 
reports at the Cape of Good Hope (1899) knotlike growth followi-l 
by death of the twigs bearing them, and a case of swollen and Itlis- 
tered peach trees in England is reported in Gardeners Chronic'k' 
1897. 

Shot Hole and Leaf Spot 

The cause of the Shot hole effect in leaves may be difficult to 
as the affected portion is cut away by the peach itself. Spray ininrie^ 
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ail various fungi, sucii as Cercospora circunicissaf C. perslc(^, 
l„> rfa persiccE, (in Marv^nd last summer), Uacrosporium cMmune 
i^j'.Vliigan), Bacterium pruni, etc., have been noted as causing these 
trn hies. 

Chlorosis 

Aside from the yellowness of foliage mentioned already under 
veli<>vvs, etc., a yellow foliage condition is well known in Europe 
und'T the name of Chlorosis. 

Powell (Delaware 1897) reports a ease of yellowish willow-like 
shoots, from newly budded stock, identified by experts as yellows, 
but which disappeared as the trees grew older. He attributes it to 
intlueuee of the bud and weather conditions causing late growth. 
These yellows-like shoots are often seen in nurseries and when older 
trees have been severely pruned, or when growth has been checked 
by grafting, bonding, or constricting a branch. 

Following the excessive wet spring of 1909 in Kan.sa.s, I noticed 
that the foliage at the ends of many peach branches as well as on 
other species w^as almost white. Selby attributes to wet soil, a varie- 
trated foliage with yellow^ along the veins, seen in Ohio ; and Stewart 
and Blodgett report a condition with watery edge to the leaves, later 
becoming yellow and passing into tip burn ; cause unknown. 

Leaf Roll, Wilt, Leaf and Fruit Drop 

These conditions may be due to various troubles, girdling by borers, 
wire, winter injury, dry or stony soil (see Johnson’s frenehiug disease, 
.Maryland 1896) or even to wTt soil, in addition to such diseases as 
yellows and little peach. Wilting due to unknown causes has been 
mentioned by several writers. 

A bud dropping disea.se (cau.se unknown) is reported from South 
Africa and similar troubles in English greenhouses are attributed tft 
improper ventilation. 

The June drop has been rather a mystery' but probably is as Waugh 
says due to combined action of nonpollination, curculio and the strug- 
gle for existence. 


Prematuring of Fruit 

This may be caused by yellows (in which case it is distinguished 
the peculiar red spots) by borers, or by girdling in other w’ays. 
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Twig Spot 

The well known grayish, purple bordered twig-spots seem to be -iiie 
to the fruit scab fungus. I found similar spores developing from t Mi m 
last spring (See Duggar^ Fungous Diseases). Stone and Monahan 
mention a twig-spot due to a Monilia. 

Twig Blight, Staghead or Dieback 

The cause of death of branches is so varied as to be extremely con- 
fusing. I may mention among fungi : Phoma persic(E, Sderotinia fruc- 
tigena, Valsa leucostoma^ Coryneum heyerinkii, Ncemospora crocea 
also old age, poor soil conditions, yellows, spraying mixtures, oils in 
particular and probably some lime sulfur, cold weather, etc. 

Fungus and Insect Troubles 

Many diseases due to vegetable parasites have been pretty wdl 
cleared up: such as crown gall, brown rot, leaf curl, bacterial leaf 
spot, fruit scab, frosty mildew, California blight, powdery mildeu. 
rust, and fruit rot due to Glceosporium loEticolor and Aspergillus 
glaucus. But among these and others many points in nomen ciatniv, 
pathology and treatment are yet unsettled. 

It is hardly worth while to mention the large list of other funiii 
given by Saccardo as occurring on peach but not mentioned in recent 
pathological literature. But many of these occurring even on dead 
tissues only may be stages of active parasites which are yet to be 
worked out. 

The many disturbances due to insects and other animals, I shall 
not mention, as they are out of my domain except to say that in 
addition to the simple injuries they cause, definite diseased conditions 
are due to nematodes, San Jose Scale, borers, curculio, root aphis, etc. 


LOCAL INSPECTION, PUBLIC SPRAYERS AND THE 
OSAGE ORANGE HEDGE 

By Thomas B. Symons, College Park, Md. 

Mr. President and fellow members: 

The title of these remarks would seem to indicate a rather elenicD- 
taiy discussion to present to this Association, yet it seems to me that 
we should not lose sight of these practical problems with which each 
of us come in contact in the performance of our several duties. 1 here 
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is .0 doubt that much practical information has accumulated as the 
,v. lit of comparatively recent investigations throughout the country 
III., has not as yet reached the men or farmers in whose interest the 
u„rk was undertaken. I, therefore, consider the proper dissemina- 
ti(e. of facts already known to those who need the information as 
important a problem as the seeking of new facts looking towards the 
iiiiiieation of many existing troubles. Moreover, as professional men, 
I ,-onsider that we should aim as far as possible to stimulate means 
wle reby our theoretical instruetions, .so to speak, may be put into 
practice. The mere fact of advising a grower what he should do in 
order to relieve a certain condition or save a certain crop is not suf- 
ficient. It is somewhat similar to a doctor prescribing a medicine that 
cannot be procured at the drug store within a reasonable time or 
Without a great expense. 

The third subject of niy title 'is one in wliieh as inspectors, we should 
be especially interested and as men seeking to improve the economic 
status ot our constituents, we should spend every effort in conducting 
an interstate campaign towards the elimination of this constant menace 
10 our farmers and fruit growers, 

^\ith this introduction, I shall discuss briefly these three subjects, 
ifivingour experience in ^farjdand with the desire to stimulate further 
(liseussion by the Association. 

Local Inspection 

Upon the enactment of the Maryland Inspection law, the officers 
chained with its enforcement found difficulty in disseminating the 
desired information to the mass of growers as well as in getting 

amicable and practical compliance with the law by negligent orchard- 
ists. 

It was apparent that the orchards of the state should be inspected 
both for the benefit of the growers as well as to do justice to % 
nurserymen. It was difficult, however, to devise means for a proper 
inspection with the limited funds at our command. For a time the 
officers of the department endeavored to visit as many parts of the 
state as possible, but this procedure, while being of great assistance, 
aid not promote the work as was desired. There was needed a farm- 
to-farm canvass to aseeidain the real conditions. It was then decided 
to appoint a practical man in each county to conduct the local inspec- 
tion of the orchards. This system of orchard inspection has been in 
operation in Maryland for the past eight years. The local inspectors 
31*0 given a short course free of charge at the coUege during the win- 
oi*- The course covers the identification and means of control of the 
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common injurious insects and diseases and up-to-date methofi of 
orchard management. The inspection is conducted during iiy 
August and September. Each inspector is given an alloted ten- .,ry 
by election districts. He is required to plat each orchard on a i ipo, 
graphical map of the state as shown by exhibit I. He is also reqiiiro(] 
to make a report of the inspection of each place on the blanks, exhibit 
II., and directed to leave a card, exhibit III., at each place inspt . tc'd. 
which serves to notify the owner or tenant of the inspection, if 
should be away at that time. Each card is supposed to be filled out 
an<l sent to the ollice by the grower, who states what he has done op 
will do in the near future to comply with instructions. I may add that 
upon the receipt of the reports from the inspectors, we communieatt 
with the growers in regard to the conditions of their orchards. 

This system has given much satisfaction in Maryland; our onlv 
difficulty is that our fund.s only permit the inspection of about twenty- 
five per cent of the state during a season, and we are not able to 
reinspect this territory within a reasonable time to ascertain the 
existence of neglected cases and enforce the law, where necessary. 

The important aspect of this work that I wish to point out is, M 
there is no doubt that the persojial contact method of dispensing be 
formation is the best means of reaching all groivers. The local inspec- 
tors are enabled to have personal interviews with the growers in their 
own orchards, where they can point out such insects or diseases as 
may be affecting their trees ; suggest proper culture methods and give 
in a practical manner such information as they need. Moreover, by 
this system, we are enabled to reach many farmers who may grow a 
few trees, and orchardists, who may never attend farmers’ meetings 
where such subjects are discussed Further, the local inspectors can 
explain the work of the department to the orchardists and show them 
that our efforts are directed tow^ard helping them in the protection 
of their trees and in production of good crops, rather than in seeking 
enforcement of the law. 

In my opinion, the extension work of the departments of our colleges 
and stations, and State departments could well adopt such a plan for 
disseminating other agricultural information. A visit of a good prac- 
tical man to many of our farms, spending two or three hours or longer 
with the owner would be of much greater service to the farmer tban 
many bulletins on the different subjects that may be thrown into the 
waste-paper basket. The farmer wants practical information and 
most of them are from Missouri.” The conditions at each place are 
different, and what would be a good suggestion in farm manag' ineDt 
for one, may be entirely useless or undesirable for another. 
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Public Sprayers 


1.. the course of our work in llaiyland for the control of the San 
Jo.- scale we found great need of public spraying outfits in various 
pars of the state, especially in localities where fruit trees are grown 
l,y iiie farmers for home use only, and around our oitie.s, towns and 
villages, where a few trees only are grown by suburbanites for the 
sane- purpose. Among this class of people there is not sufficient inter- 
at stake, ordinarily, to justify their procuring spraying apiiaratus 
witli which to properly treat a half dozen or so trees, but they are 
asiuilly eager to have their trees healthful and willingly employ a 
public spraying outfit to treat such trees effectivclv. 

It is not an uncommon occurrence to observe every fruit tree crow 
iiig in some towns or villages badly infested with the scale In order 
to aid this class of growers by furnishing means whereby they can 
liove their trees treated and to demonstrate the field for a successful 
biKiness to the end of inducing private parties to take up the work 
■air department has conducted public sprayers in different parts of 
Maryland for the past two years. The past season, twenty-five outfits 
ivere operated. A responsible man was secured to superintend each 
out It. The spraying was conducted on a basis of cost of operation 
and not with any desire to make a profit for the department The 
past sea.son, the concentrated Lime Sulfur Solutions were used which 
irreatly facilitated the work. 


rhe venture has been a great success in our state. In each locality 
where au oufit was operated, there has been more work than could 
be accomplished prior to the opening of the buds in the spring. This 

;T’ continued operations by spraying for the con- 

tnjl of the Codling Moth. 


Aside from offering immediate relief in saving fruit trees that 
would otherwise have been killed by the San Jose scale, the inaugnra- 
lou ot this work has accomplished in many instances the prineipai 
oijeet for which the work was undertaken. It has shown that there is 
ao opportunity for such a business which will give a reasonable profit 
'bere properly conducted. As a result there are many private parties 
"HO wiU conduct public sprayers in Maryland during this coming 
Wu; m fact there are some who have done considerable work this 


lelieve that we, as inspectors and professional men, should aim 
loudop means whereby our recommendations can be most effectively 
into practice. There is no doubt that the operation of public 
’ a.'ei-s and the conducting of public spraying demonstrations on the 
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Alms House farms and in other selected orchards, showing the jii 
results that can be secured by spraying for the Codling Moth. ]ij,^ 
accomplished more in stimulating an interest in and popularizin:* t[),. 
work of our department in Maryland than any other work thui lia.< 
been undertaken. 


The Osage Orange Hedge 

I am unable to give actual data as to the general distribution of this 
hedge plant, but it can be stated, that it is commonly employ(Ml as 
a make-shift fence in the Central, Middle Atlantic and Soutluri] 
States of our union. Perhaps it is more abundant in Maiylaiid. 
Delaware, Pennsylvania, Ohio, Kansas and adjoining states than in 
many others where it is occasionally seen. The plant is indigenous from 
eastern Kansas south through Arkansas and northeastern Texas, and 
throughout the prairie regions of the Mississippi basin. As to its 
occurrence in IVIaryland, I may state from actual observation that it 
may be seen in any part of the state but four counties particularly 
are badly afflicted with this nuisance. In these counties there are 
undoubtedly far more miles of hedge than county roads. It is rafhi-r 
peculiar that in those counties the fruit interests arc far more piv- 
dominant than in other counties of the state. In many instances, this 
is practically the only fence on the farm. It thns serves as a divisinn 
fence between farms, as well as a supposed barrier for farm animals 
between fields,. 

The Osage Hedge furnishes an abundant food plant for the San 
Jose scale, and as this pest is generally disseminated over the central 
and eastern parts of the state, it follows that practically every hedge 
is infested to a greater or less extent ; in fact I have not observed an 
Osage Orange hedge that was not infested with scale. This condition 
is no doubt true in other states where the two nuisances occur. Un- 
fortunately, the plant is so vigorous that seldom will the scMe kill it 
outright. As hedges offer especial opportunity to the agencies which 
aid in dissemination of the pest they will sen^e to infest fruit trc« 
■considerable distances from them. 

As inspectors, we should be particularly interested in treatment or 
destruction of the Osage hedge, only as it serves as an important and 
widespread food plant for the San Jose scale. However, the hedge 
may be condemned for other economic reasons, as follows: 

First. That seldom is there seen a hedge that will serve as a ])ropor 
fence. If it serves as a barrier to horses and cattle, it will contain 
holes, permitting hogs and sheep to pass through, and as a whnk 
may be considered worthless in barring our domestic animals. 
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s.cond. While repairing is from time to time necessary, it is 
practical. This expense added to that of trimming the hedge 

i year to keep it in a presentable condition, is more than enough 
to rifect the cost of erection of a good wire fence. The hedge should 
t)o i:iven one or even two or more trimmings each season. Tliis is an 
nsive and very disagreeable operation principally on account of 
the 1 horns. 

Thii’d. The Osage Orange plant is a very vigorous grower, its roots 
permeate the ground on each side of the hedge for at least ten feet 
and in many cases greater distances. It thus robs the soil of fertility 
and moisture that should be accessible to crops planted in the field. 

There are, therefore, several vulnerable points of attack, in fact the 
majority of those who keep Osage hedges recognize it as a general 
luiisance, but aside from the natural reluctance to lose the first cost 
of the plants and perhaps many years of expense in maintenance, the 
expense of grubbing up the hedge and the setting of a new fence is in 
the majority of cases the only excuse for their existence on so many 
farms. 

In Maryland the department has adopted the policy of allowing the 
farmers three years in which to rid their property of this nuisance. 
Thus the hedge bordering on the fields to be cultivated each season 
can be destroyed. This method will not work a hardship on the owner 
or tenant, and it is hoped that it will serve to gradually eliminate this 
important food plant of the San Jose scale, and otherwise expensive 
mke-.shift for a fence from Maryland farms. 

It seems to me that a widespread campaign may be waged by the 
inspeetoi's of the several states in ridding our country of this most 
troublesome hedge plant. 


DISCUSSIONS OF QUESTIONS ON PROGRAM 

1're.sident: Question Two: ‘‘What means can be taken to require 
•k’ railroad officials to be more strict in demanding certificates when 
Accepting nursery stock for transportation?” 

R there is nothing special to be said about this matter, we will pass 
■'D. as the railroad officials are very willing to cooperate with the 
‘ti^speetor, and I believe have always sent notices of stock received 
Without certificates, or have held the stock, or refused to take it, be* 
‘■‘ause it was not accompanied by a certificate. 

‘Surface: Notifications of the receipt of foreign stock, how- 
sometimes do not reach us until the goods have passed through 
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their freight offices, and the shipments cannot therefore be follov . ii 
up. These people hold the papers in their office until they have > -v- 
eral, instead of forwarding them at once to us. They do not seem io 
realize the importance of mailing these reports immediately, wl .q 
shipments pass through their office, 

The Secretary of Agriculture of Pennsylvania took this matter up 
and went to the headquarters of the Pennsylvania Railway Company, 
and since then we have been notified more promptly. 

Mr. Atwood; We have had something over two thousand reports 
from transportation companies, and we have had very little com- 
plaint to make in regard to delays in mailing the same. We have 
sixty odd transportation companies with whom we are in correspon- 
dence and we agree upon the necessity of prompt reporting, and have 
in various ways secured the promise of their cooperation, so that the 
thing is working out very smoothly, for all purposes. 

President Washburn; Question Pour: “Are scale marks to be 
considered prima facie evidence of infestation?’’ 

Mb. Gillette: Until this last year we received some little stock 
that showed signs of this scale; now we are finding a considerable 
number of shipments containing scale marked trees. In Colorado it is 
a matter of keeping the insect out of the State, 

Mr. Atwood; We destroy all stock with live scale upon it. and 
nurserymen are very willing to destroy any trees with scale marks 
upon them, as their presence is a distinct injury to their business. 

We take that stand, because as a rule the nurseryman, as well as 
the buyer of the stock, will refuse to buy it, if scarred. We never 
take trees and fix them up for sale. I don’t think that has ever been 
done in the State of New York, and the nurseryman will not handle 
trees marked with scale, and if received they are returned direct to 
the shipper. It is necessary' for our inspectors sometimes to stand 
between the nurserymen and the fruit grower. 

• We all know that trees will show scales, whether they have been 
treated and fumigated, or not. The nurseryman does not want to 
arouse the suspicion of his customer, and therefore this is a proposi* 
tion with which we have nothing to do in our department. The de- 
partment takes the position that anything with live scales on it must 
be destroyed. 

We have requests received from inspectors in some of the other 
states, asking how long after a tree was fumigated, it would be iu a 
condition to be sold. How long will a scale retain its freshness and 
color after its fumigation ? 
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Mr. Hitchins ; I have had letters asking the same question, from 
a, and have replied that we would not take such trees at all. 

Mr. Heusted: I have had an experience which I ;vould like to 
relate to you. We have had an opportunity to experiment on a ship- 
iiiriit coming from another state. The scales were of an olive color 
and ^vere diy, but we failed to find a single live insect. When one of 
these trees was examined the following July, however, we discovered 
a ftnv young lice on it. 

President Washburn: Question Five: Should not nurserymen 
be required to fumigate all buds and cions and by what formula?” 

Mr. Atwood: Some of our nurserymen arc obliged to fumigate 
cions in New York. Cions arc fumigated with full strength. I know 
of one nurseryman who has made a practice of fumigating all of his 
buds with the full strength formula, allowing fifteen to twenty min- 
utes exposure, and no damage whatever w’as done. 

Xow, there is no objection to the nurseryman fumigating his buds, 
and there is every reason why he should, because the scales are likely 
to be attached just under the buds. 

A man can go into an orchard and get liis bud sticks that are in- 
fested, and thus introduce the scale into his nursery. I have seen 
many cases of this kind. 

My impression is that fumigation can be successfully used to kill 
the scale on the buds. Old trees might not be affected by fumigation, 
but there is some question as to whether a twenty minute exposure 
during the summer would not result in disaster to growing buds. 

President Washburn: Question Nine: ‘‘What shall be done for 
the owner after his orchard is inspected?” 

Mb. Surface : We give the orchard ist a written report as to what 
the inspector finds, telling him what pests are found on the trees, a 
duplicate of which is sent to my office, and at the proper season for 
treating these pests, we write him again, Jest he forget, and tell him 
that this is the time the pests are to be treated, and also what to do 
for them. We tell him, also, that if he has a spray-pump, we will send 
our inspector to his orchard, if he desires, to instruct him in regard 
to the use of the pump, the only charge made is for the local trans- 
portation to and from meals and lodging. 

Presidfj^t Washburn: Question Twelve: “Shall there be Ic^isla- 
lon against selling fruits infested with San Jose scale and the 
'odling Moth?” 

A Member : I might say that such a law might be the best thing 
or fruit growers, as it would keep infested fruit out of the market. 
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It would be the very best thing that could be done, — yet they wol 1 
resent it, 

Mr. IIitchings; At the New England fruit show held in Host >n 
a few weeks ago, some of the prize apples that were awarded the hi 
ribbons were badly infested with San Jose Scale, in spite of the 
that the judges were experts on fruit. 

I would like to know^ what to do with infested fruit. I had oue 
person write me, asking if I thought it would hurt him if he ate a 
San Jose Scale. I told him I thought he wmuld survive. 

Mr. Gillette: It seems to me that fruit marked with this scale 
should not be allowed on the market. 

President Washburn : Question Thirteen: ‘‘What are the argu- 
ments in favor of inspection and the control of peach yellows and little 
peach ? ’ ' 

Mr. Heusted: I suggested this question, as I would like to have 
some one else 's opinion on it. 

^Ir. T^aft : Up to the last year or two, I had seen only one nursery 
tree which showed signs of disease, but I have seen trees this year 
which have come from nurseries and w^ere put out in the spring, and 
showed symptoms before the season was over. 

Mb. Atwood : In our experiments in New York State, we arc goin;,^ 
to keep watch on this point, as we are all very much interested in it. 

Some six years ago wo took about ten square miles and attempted 
to control the peach yellow^s, and by ordering the trees which were 
infested taken out annually, the number of diseased trees in that 
area has gradually grown less. 

IMr. Williams: Regarding the question of securing the best pits 
for the various nurserymen : Our people secured most of their pits as I 
understand it, from growers in North Carolina. 

It is a question as to whether it is a disease in some paidicular 
climate or zone, or some particular section. Should a man cease from 
getting his pits from North Carolina? 

Mr. Gillette : In Colorado the peach yellows has never boon 
known in our peach section, although watched very closely. 

Mr. Worsham: The yellows are liable to develop after the Ireos 
are a year old. Professor Phillips has been working with his nui*sen - 
men for the past two years, and insisting that they buy their pits from 
the southern growers, and we have made many inspections of orchards 
from which pits were taken to be supplied to Georgia growers. 

I know Georgia orchardists have supplied a great many pits at 
Professor Phillips’ suggestion. 

On the other point, w'c are not in a position to say. 
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(Vofessor Scot at one time was of the opinion that the yellows 
-aild not spread in the far South, and for a ^reat many years some 
, ! the growers carried stock from the East down into Georgia, but 
have never found a single case of yellows. 

Mr. Surface : I would like to call attention to an article by G. P. 
( liiiton in the Connecticut Pomological Annual Report for la.st Feb- 
ruary, in which he discussed peach yellows, and brings out most im- 
jiortant facts. I would suggest that Ave cite these refenmees, as 
oftentimes a man is too busy to read every article in the magazines, 
and that w'ould be the best way to keep in touch with what is going on. 

Professor Taft: Our experience in ^lichigan does not give us rea- 
son to think that the disea^se is to any great extent influ eiiced by cli- 
matic conditions except that the disease generally seems to be most 
virulent, or the trees are perhaps more subject to attack, when they 
haA'C been weakened by a severe Avinter or other unfavorable cli- 
matic conditions. The disease itself is unquestionably of a con- 
tagious nature for although peaches are groAvn quite extensively in 
thirty or forty of the ilichigan counties, Amllows Avas for the fii’st ten 
years after its appearance in l\Hchigan confined to a single county al- 
though the conditions there Avere not unlike many of the others. 

From this county of Berrien, AA'hich is in the south A\Tst part of the 
state, the disease spread gradually to the north and east but in forty 
years has not advanced more than 100 miles. 

Had there been much danger of the spreading of the disease 
through nursery stock, it would have unquestionably broken out in 
every county in which peaches are groAvn but the fact is that it is un- 
known in fully one half the counties of the state and, at the end of 
twenty years after it was first noticed, it had not appeared in more 
than a half dozen counties. 

Mr. Hitchings: In Maine, aa'c have had to do away Avith the 
climatic theory maintained in the Connecticut article. We have htfd 
for the last few years a great increase of velloAVs, and the point of the 
argument is; ‘Ms not this influenced by climatic conditions?” 

It has been the feeling among many of our inspectors that the dis- 
cussion of this article has been inclined to prove that the yeiloAvs was 
‘file to climatic conditions. The results, however, do not agree Avith 
sionie of the previous work done by IrAvin F. Smith. 

A Memrer: Two years ago some fruit trees which AA^ere infected 
^rtth this disease bore premature fruit and this year they bore perfect 
fruit. 

I^r^jFESSOR Taft: I have seen premature fruit which was rather 
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red aroimd the pit, which was due to a very hot season or to bor. rs. 
but that coloration is not characteristic of yellows. 

President Washburn: Question Fourteen: ‘‘Should the sa]< of 
premature peaches be prohibited?’’ 

Mr. Williams : This is a question of importance to many grow. i-s. 

Mr. Tapt: Our law requires the destruction of premature fruit, 
and it has been carried out. It has the effect of securing the proper 
destruction of infested trees. 

Usually owners are not inclined to cut them out, but, with this law. 
we have been able to have the trees promptly destroyed. 

A Member : In some states the grow’ers desire to harvest the crop 
before destroying the trees. 

Mr. Tapt : We do not take that into account and so far as we know 
the disease does not spread during that period of the year, but if these 
growers were allowed to gather in the fruit and sell it, the trees would 
not be promptly destroyed. If the fruit cannot be sold, they will 
cut them out. 

President Washburn: Question Fifteen: “What is the present 
status of the Crowm Gall on apple? How^ is such considered in issu- 
ing certificates?” 

Mr. Williams: In Alabama there is a question whether there 
should be an allowance for oversight. A great many times the owners 
of nurseries are not able to determine personally whether all trees 
are free from Crown Gall. 

Now, there was one order delivered, where we found between 2 per 
cent and 3 per cent of the trees infested with Crown Gall, and accord- 
ing to the law, the nurserymen are required to destroy them. 

In some states they allow 2 or 3 per cent for oversight. Every man 
cannot personally look after his stock. 

A Member : If I have been wrong regarding this phase of inspec- 
fion, you wuH kindly let me know your opinion. 

One of the very largest nurseries noticed a large amount of Gall on 
raspberries, and I was very certain of the disease. I sent some oi 
them to Washington to confirm my diagnosis, and it proved to be a 
very bad case of Crown Gall. 

I sent them the certificate with the words “Contagious Diseases 
left off, so that they have a certificate allowing them to ship stock, h 
would have caused a row ; a very big row. These people are morally 
convinced that Crown Gall is not injurious. 

Mr. Engel : Destroying the infested trees is the only measure 
have taken thus far, although we have to keep the trees from bein? 
shipped. Recently a consignment of apple and peach trees caaie to 
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j^irrisburg wMeb I personally inspected. Fully 15 per cent were 
[V it^cted outright, and fully 40 per cent of the balance showed marked 
s^-mptoms of Crown Gall, and were only accepted on condition that 
(hi- consignee would not sell them, but use them experimentally for 
his own planting. The balance were accepted and w^hile some of our 
scientists do not attach much importance to the disease others do, and 
I would prefer not to plant them myself. I would be glad to know 
the opinions of the members present as to what they would have 
clone in this case. There is considerable ■ trouble and we must in a 
nieasiire depend upon the care and honesty of the nurserymen, as 
there is usually no indication of the disease apparent before digging. 

President Washburn; I would not, I think, under the circum- 
stances, refuse him a certificate ; yet, I would expect him not to send 
me any more trees of that kind, as all trees I would expect to he free 
from diseases of any kind, and I would also make him understand 
that I was giving him the certificate with the understanding that he 
would reject any trees found with Crown Gall. 

Mr. Worsham ; There seems to be a good deal of division along 
tliat line, and this Association ought to go on record as to whether we 
should or should not give certificates in cases of this kind. 

i\lR. Gillette: In Colorado the fruit growers despise Crown Gall 
as much as anything that comes into their orchards. If you come 
across a stunted tree, you will find if you investigate that it is in- 
fested with Crown Gall. Last year one of the leading nurseries in 
the state shipped more than one hundred thousand trees into another 
state, and a large percentage of them contained Crown Gall, but we 
have not received any with Crown Gall, to our knowledge, yet. 

A Member : Concerning the statement made by Mr, Engle : I be- 
lieve I should have allowed him to keep the trees, after destroying the 
1') per cent, but I w’ould also have made him promise to plant them 
himself, and not sell them to liis customers. « 

Mr. Summers : My own feeling for several years has been that the 
drown Gall was really one of the most serious nursery problems with 
which the inspector has to deal. There are .several distinct aspects of 
this problem which should be considered. One is the propriety of 
giving a certificate to a nurseryman on whose grounds Crown Gall is 
found. I know that our certificates do not always say exactly what 
ihey mean. I will say frankly that if I did not give certificates in 
Iowa to any nurserymen excepting those whose stock is entirely free 
from Crown Gall I would not issue any certificates. I am speaking 
here, of course, of general nurserymen who grow apple trees, not of 
those growing only ornamentals or berry plants. I cannot help 
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agreeing with what was said by the gentlemen from Colorado. I have 
been studying this problem for a good many years myself in low; . 

We have Crown Gall in a good many orchards. The Crown (jail 
trees do not average in bearing qualities anywhere near the av< ra^^e 
of the other trees. It is possible ffl>r those who are familiar with the 
effects of this disease to go through an orchard and pick out with a 
fair degree of certainty the Crown Gall trees. Now the important 
question is, what are we going to do in controlling this disease ’ h 
is quite one thing to say that I, in Iowa, for instance, will re(|uire 
nurserymen to agree to destroy all Crown Gall trees at digging time 
and quite another thing to see that this rule is carried out. I have not 
been entirely consistent in my policy in regard to this. I cannot help 
regarding it as little more than a mere form to give a certificate and at 
the same time require an agreement from the nurseryman that he 
will destroy the Crown Gall trees. The honest nurseryman does not 
need to have that statement required of him, and the majority of 
them are honest. The dishonest ones will not respect it. Hero is 
an example of the way this policy works out. One of the oldest and 
most reliable nurserj^men in Iowa was taken ill just before the spring 
shipping season, with pneumonia. He had been w'amed that he 
had more Crown Gall than usual. Hi.s foreman had a slight in- 
terest in the business, and before we knew' it he had sorted out a lot 
of Crown Gail trees and shipped them to a nurseryman, a dealer, 
w'ho was going to resell them. I happened to be at that dealer's 
grounds by accident when the consignment of trees arrived, otherwise 
I think it probable that they would all have been delivered to cus- 
tomers. This raises the question as to how many Crown Gall trees 
are being shipped in other places by the employees of nurserymen with- 
out the personal knowledge of those nurserymen. The grower above 
referred to was not personally responsible. He had given ]) roper 
directions and he was too ill personally to superintend any business. 
In very many cases large nurserymen are obliged to depend on men 
who cannot be kept up to the standard the nurserymen would wish. 
What are we going to do in such a case as this? 

Now^, I would add in closing, that I think this Crown Gall problem 
is one which we should do our best to take care of. A nurseryman asks 
us to inspect and issue a certificate on his stock. We may kno^' 
that he is doing all that he can to keep this disease out of his nur- 
sery, nevertheless, a good deal of Crown Gall is fbund. He natiiralb 
calls upon us for directions as to how he can grow clean stock. It 
are to refuse him a certificate because of the presence of any disea.w’ 
it seems to me that we should be able to give him more thau a 
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y.i Me hypotheses as to the methods by which he can eradicate that 
di^ ;ise. 

S, J. Hunter: It seems to me that we have arrived at a place 
vie ve vve may properly ask the question : What part can this Associa- 
tioi: take in dealing with such cases as the one under consideration? 
]t ^vould seem pertinent to ask, Can this Association standardize the 
woriv of the inspectors in the various states? It is generally conceded 
that the Crown Gall may be found wherever apple stock is grown. 
The gentleman from Iowa has given proper expression to this phase 
of tiie subject There is some difference of opinion regarding the in- 
jurious effect of this crown gall, but the majority, I believe, look upon 
it as highly detrimental to the life of the host. Crown Gall in the 
more advanced stages is more readily recognized and therefore does 
jiot pass as readily as some of the subjects of quarantine. The issu- 
ance of a certificate, with the understanding that the recipient will cull 
■out all the Crown Gall, is a common practice, although by no means a 
satisfactory one. It seems to me that it is time for ns to consider in- 
spection both at the nursery grounds and at the point of destination. 

IIb. J. It. Phillips: We have done a great deal of work on Crown 
Gall for five or sis years, and wc have found, almost invariably, that 
trees affected by Crown Gall may grow fairly well in the orchard dur- 
ing the first year or two, but will die before many years. They 
dimply rot off and die. The nurserymen have had a great deal of 
trouble of late years, as some trees in consignments are found to have 
Crown Gall, while the majority are all right, and we do not feel like 
disea'rding them, unless absolutely necessary. 

We realize, also, that this is one of the most serious troubles with 
which the nurseryman has to deal, and we have given a good deal of 
f bought to it, and conducted many experiments. 

We noticed that scions from trees affected with Crown Gall would 
produce diseased trees. Forty to 60 per cent of our experimental treeD 
'UTe affected by this disease where scions were cut from diseased trees. 

If you get scions from healthy trees, you will have little or no trou- 
ble, We had an opportunity to make observation during the past two- 
years in quite a large number of trees in a new nursery. 

The scions came principally from old orchards. A large percentage 
•'f the trees are in the nursery at the present time, but of those taken 
^'Utlast fall only about from 6 to 9 per cent were affected with Crown 
Gall. 

Our present understanding of the matter is that scions cut from 
diseased with crown gall will transmit the infection into trees 
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grown from them and that scions cut from healthy trees will pr . 
healthy trees. 

We had an opportunity to observe a very large number ot riv... 
during the last 5 or 6 years, and in this nursery, in particular, soui-i 
40,000 trees were under our observation. In practically every 
where the scions were cut from the tops of diseased trees, they pro. 
duced Crown Gall. 

It looks to me as though, if 50 to 60 per cent of the trees in a nur- 
sery are affected with crown gall, the entire lot should be destrovi-ii. 
but until nurserymen have had a little more time to get their nur- 
series in condition, this would be rather drastic. These questions, as 
well as transmission of peach yellow's and measures of control in th.: 
nursery are discussed in my report now in press. 

This concludes the Proceedings of the meeting. 

J. B. Symons, 

Secretarj) 


Scientific Notes 

A Typical Name for the Friend Type of Nozzle. — At the meeting or 
Economic Entomologists in December, 1910, there was more or less confu- 
sion when speaking of a comparatively new type of nozzle. As no general 
name has been decided upon, the maker’s name has usually been given this 
nozzle, such as the Friend, Myers’ Power, Deming, etc. It is so distinctly 
different from the Bordeaux, Vermorel and other types that I would suggest 
the name Disc. The feature of the nozzle Is the disc, which is found at the 
outlet and regulates the spray. 

This type is being used very extensively and is a great Improvement over 
the old nozzles. The name disc describes very simply the main feature and 
can be generally used in such a way as not to show any partiality to an 
individual dealer or manufacturer. 

Should this suggestion meet with the approval of the Economic Entomol- 
ogists, might it not be well for all to adopt the same name? 

H. L. Frost 
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Reviews 

A Monographic Revision of the Twisted Winged Insects Com- 
prising the Order Strepsiptera Kirby, by W. Dwight I’lhKa, 
Smith’s Inst U. S. Nat. Mus. Bull 66, p. 1-232, 15 pis., 1909. 

in tbis important monograph Mr. Pierce has induded practieully ail 
is known concerning the peculiar parasitic Insects of the order Strepsiptera 
The work contains a detailed account of the systematic relationships of 
insects, of their relations to their hyinenopterous and hoinopteroiis 
their effects on these hosts, their taxonomy and geographical distrilmtion, a 
list of all the known species and a very complete bibliography. He tlnj. 
presents us witl) an excellent foundation on which all future students of thp 
group will have to build. To conservative entomologists it will seem ihat 
Mr. Pierce has dealt with the taxonomy in a spirit of over-reflneineiit, r.r 
preciosity. Accepting Kirl>y’s view that the Strepsiptera constitute ;iii imle 
pendent order, he seems to feel that he must give this small compact ^lup 
of highly specialized parasites the status and dignity of one of the 
orders. He therefore divides it into 4 super families and 8 families. He « iif-s 
37 genera to include the 1U9 species; 25, or about two-thirds of the gentr.:, 
and 40, or somewhat more than one-third of the species being descrihwl m 
new. The tlesire to fill out an order in this elaborately articulated imimier 
necessarily leads, in the case under discussion, to the use of rather meager 
characters for superfartiily, family, generic and specific distinction, ami iniu 
the Strepsiptera out of all proper perspective to the other insect urdcr.s. 
Furthermore, the perinanent value of these characters is reiulered higlilv 
problematical owing to the small amount of material examined, for the Strep 
siptera are by no means common in collections. Thus out of the 109 recorded 
species, only 18 are known from specimens of both sexes, and 10 of tlie<? 
belong to two allied genera. ’Of the 34 species enumerated in the ];ngesi 
genus, StyJops, for example, specimens of 10 have not been examined hy tke 
author, 15 are described from single specimens, 4 from two, 3 from tlnee. 
1 from four and. 1 from five specimens. Some whole genera or evtm 
are based on only one of the sexes. Certainly the meager specific clmriictrrs 
utilized by Pierce can have taxonomic value only if 'it can be shown that they 
are subject to very little variation. This is impossible, however, with the 
•very limited amount of material now on hand. Whether, under the cii'citwi- 
stances, it is better to multiply species and genera and run the rish of sn'- 
rificing many of them to a future synonymy, or to proceed very slowly aiid 
conservatively, especially when dealing with such a specialized and panidtic 
group, is a matter on which there may be some difference of opinion. It if 
certain, however, that the latter method, though it may seem to lx* 
timorous, may have the advantage of not burdening the nomenclature wiib 
superfluous names, nor necessitate extensive taxonomic tinkering and rtw 
justment in the future. One of Pierce’s reasons for multiplying speoie> is t'^ 
be found in his assumption that every species of Strepsipteron has its 
particular host species. But in AcroschisTnus, of which he has sn-n 
material than of any other genus, this rule breaks down, for FoUH* -^ 

U 08 WS is attacked by 4, and P. texanm by two species of the parasui'f^. 
one of these species is common to both of the wasps. If we accept llu^ P"" 
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each cage. The plants in two cages were poisoned while those In the 
two were not. Four daj's after the introduction of the weevils on Jir , ;;u 
fully half of them were killed on the poisoned plants, the most of them lying 
during the first two days. Altho the effect was not as pronounced as ^here 
the weevils were feeding upon squares only, it was so encouraging 
lead up to the extensive experiments of 1909. 

In 1909 experiments were carried on at four different points on a 
95 acres with 12 different plots treated and corresponding check plots. The 
plots were arranged so as to determine the relative value of from 1 to in ajj. 
plications and from 1 to 60 pounds per acre according to the number of times 
applied. The plots were well laid out to determine these points by coiupari- 
son with the checks and the number of infested squares on a considerable 
number of plants In each plot was counted nine times at weekly or ten (lay 
intervals. In determining the profit the cost of the poison and the labor \va.s 
deducted from the benefit derived in each plot. The average production nf 
all the cotton poisoned in 12 plots on 46 acres was C73.8 pounds per acr>', 
The average production on 12 similar plots not treated, a total of 49 aims, 
was 392,6 pounds per acre; thus the average increase in production \v:is 
281.2 pounds per acre or 71 per cent. The tables show the profits on eai-li 
plot In detail and the profits are so uniform and the benefit on the 
area is so evident as to exclude any possibility of the results not being thoroly 
reliable. The greatest profit per acre was secured by dusting five timei;. 
which showed a profit of $23.54 per acre. 

Mr. Newell points out that the fall destruction of cotton stalks is iictes 
sary even with this treatment. If the poison kills 75 per cent, and the wccvilii 
be excessively abundant, the 25 per cent not killed would be more than 
enough to destroy all the squares. This is evidenced by an experiment a: 
Woodside, La., where there was an unusually heavy infestation in 1908 atid 
no cotton was grown in 1909 except on four acres specially planted for the 
experiment, upon which the weevils were concentrated, there being 5 to 
weevils per plant at the first poisoning. Were it not for the poison the crop 
would have been totally destroyed. As it was the weevils kept coming in 
until about July 5 and not until three weeks later or after four applications 
of the poison, were any squares formed. The most successful experiment* 
with the use of drj^ arsenate of lead were where the stalks had been destroyed 
the previous fall and the number of hibernating weevils had been so re- 
duced that but a small number escaped the poisoning. 

As might be expected the experiments indicated that early varieties slimv 
more benefit and it seems probable that the poisoning will be more profitable 
on the limbless type of cotton than on the spreading sorts, due to the smaller 
area necessary to dust. Fertilizers also aid in producing earliness with ti 
corresponding greater benefit from the dusting. The applications in the ex 
periments were meide at weekly intervals, but the experiments do not sho^' 
just how often the dusting can bo made to best advantage. This needs fur- 
ther work and other points in the practical use of the poison will need tc 
be determined by experiment as the method of application will probably varj 
with the season and various conditions. 

Mr. Ed Neuwirth at West Monroe, La., secured the best results of several 
planters who made a practical test of the dry arsenate of lead, securing 1^^^ 
pounds of seed cotton per acre where it was dusted and 827 pounds per afre 
on that not dusted, giving an increase of 634 pounds per acre or 
cent He used 6 lbs. of poison per acre, giving four applications. The author? 
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ture will be devoted to chemistry, the eatomological department of th. 
tion will have convenient quarters on the second floor, consisting of 
collection room and laboratory with dark room and small insectar\ . 
nected, giving altogether about 1,400 square feet of floor space. As the < in(> 
Kponding space on the lower floor is to be occupied by the botanical r]< 
ment, all the collections of the station will hereafter be housed in n fl,p. 
proof building. In the basement an exhibition room about 20 x 26 feci will 
be used to display pumps, insecticides and fungicides. 

From the March Entomological News we learn of the death of Mr. 

Ulke of Washington, D. C., on February 18th. Mr. Hike was 89 years of 
and was a well known Coleopterist and portrait-painter. 

Professor Charles H. Fernald of the Massachusetts Agricultural 
Amherst, Mass., who has been quite ill since December, is now able to he oni 
again. 

Entomological News for March, records the death at San Francisco h, 
February of Mr. George Willis Kirkaldy of Honolulu, H. I. Mr. Kirkaldy was 
a well known Hemipterist, and the first volume of his catalogue of the 
Hemiptera of the world has already been published. Mr. Kirkaldy was r, 
years of age. He was one of the active members of our association. 

Mr. F. A. Johnston, a graduate student at the Massachusetts Agriiuliunil 
College, has accepted a position with the Bureau of Entomology at Wash- 
ington, D. G. 

Work is progressing rapidly on the new Entomological building of The 
Massachusetts Agricultural College, Amherst, Mass. This building is ikw 
roofed in and is expected to be finished some time next summer. It is larse. 
commodious and fire-proof. We hope to publish a detailed description of ihe 
building in a future number of the Journal. 

Mr. H. 0. Marsh of the branch of Truck-Crop and Stored-Product Inseit- 
Investigations of the Bureau of Entomology, U. S. Department of Argicul- 
turc, has resumed work at Rocky Ford, Colorado, where he had headquarters 
lust year. 

Mr. A. B. Massey, B. S., a gi’aduate of the North Carolina A. & M. Oil 
lege, has been appointed laboratory assistant in Entomology at the Agrinil- 
tural Experiment Station, . Gainesville, Florida, and entered upon his lU'W 
duties the last week in January. 

. Prof. E. P. Taylor has resigned his position as Entomologist of the Moun- 
tain Grove Experiment Station in Missouri, to take up the horticultural in- 
spection work in Mesa County, Colorado; his post office address is Giand 
Junction. The county is paying $2,000 a year for this work. 

Mr. George P. Weldon, formerly an assistant in the Maryland AgTiculTiu:il 
College, and a gi-aduate of the Colorado Agricultural College, is also locared 
in Grand Junction and is acting as field Entomologist for the Agi'ie'iltuial 
Experiment Station at Fort Collins. 

Mr. Donald J. CaCfrey, graduate of the Massachusetts Agricultiiriil Collego 
and a graduate student of its Entomological department, has accepted a 
tion as assistant to the State Entomologist of Connecticut. Mr. Caffre.r 
tered upon his duties January 17th and will have charge locally of the 
Moth Suppression work at Wallingford. 

Mailed April 15, 1910. 




